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- 1 - DEVICE AND METHOD FOR LQADI NG SOLI D PARTI CLES

| NTO A CHAMBER The present invention relates to the
field of loading 5 solid particles into all types of
vessel s, especially industrial _reactors, in particular
chem cal reactors. It relates nore precisely to a

deV'BﬁVIéEpkﬁBeﬁﬁTﬁBB EﬁﬁSLBHBEﬁSfSBE?DlBﬁﬂb?gLﬁs INTO
vessel, 'I'n particular a chemcal reactor, W a

di vi ded solid, especiall ¥ GHAMBER catal yst. The
invention relates nore particularly to a device and to

a grocess for |oading reactors, especially fixed-bed

r dact YT Icheny @@l 10| é@tlﬁé'@ﬁerﬁ%athe pétféleh ot 0a%ing

pebnaeheadcalc tepei nwbt R1sol ¢ ghpar birclrssd s, espec1ally

t I t he divi ded stat ticl
Pe et 3 hh ortets oo et Sy ey Sl opdalfors.
r ads,raratias omhbee foorars,seand meazweg\art&r,al by rofocsyrad | and
S‘ué%s “8% Qﬁ%’ b@or“"'l%%%] ﬁr Sge"veé sSp! | ‘incaggbé%%;ular a
I C 9 rmo

ains are ‘genera presen in the f
efcbnemaaés refcsiongl elltdbe ofivmdad | obeldypespredtieaklyvewith
of, whaighary vary froma few tenths of a nmllinetre to
a feMIcentlnetres 25 Many devi ces intended for
filling a vessel, especially a chem cal or
peheodherinealbnr Q@Qta(ﬂe,s Wdre Sl 40l pard-ict eso ad ed&kpdwnd and
and descri bed i 2@ %{ 30 These devi ces. %gf tEeird_b q
a$806i &TEE Prodeds e At T EIPteT o eet ¢ He ntffret bus x4 be
qmabctprsrlbérlahesuchlas thectoadhagicale, petroleum or

%’%‘E%'&%Mc ‘ie% Ly %t%a'%l'ﬁ? nailgtrﬁé‘Pes,Of I?Oﬂbjéf‘telcular

ey nust al Ioadlng t ne to sa
pﬂ@cﬁh@edgﬁﬂdéﬁlﬁégtﬁs regards the operators and
goods. 35 The loading time is an inportant paraneter
inthe fil ||n$ of the vessels. This is because the
f 38€erPar r£actor M or Lexahpl &h6nefPREt 9% PREEGr at SHA1S
| at0 iademisy fdrsdd eati ngda,hydr ocar horhdasedrpspductd are
I%ek%%%%qy 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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- 2 - the shorter the dowmntinme of the unit involved in
t he manuf acturing process, thus allowing a faster
restart. This factor is of prime inportance in so far
as the downtine cost can be_very high. 5 It is
nor eover essential that the | oaded bed of solid
p t|cIes aIs known S t he Icatal yst bed" exhi
DoBH rofagder Dyt e e enir T AT B ES by T the
Ima@mﬁgcturwhgcmnaﬂeS#uItmm@ atbﬂwinalg@ikhﬁmnfaseth@rt
'O 1 I F%yt i ar as e
‘eT‘Pt%@' NG, P Of | '1% ﬁh?E s 4G, dhe inperdace th
bet ween t he uppe the catal yst bed and the as
y@?wﬁﬁﬂpﬁlé@sﬁaﬁﬁnopetﬁérﬁeﬁéﬂbr has a profile
cl osest to the horizontal, or 15 even horizontal. This
is,.in order to obtain a,v uni f istrib t|on f .
L g e etTs i pReCeRt Ay S e E R SpRerir SE W soLid
| paditnglgsal idyscr ikhemwnonas s ther y“ 28t 4 hpot t &rtd” evyehnibits
t er to pronote constant and uniform
%g%gobgbﬁgeg ot ‘to be treated and reaction kinetics
t hr oughout the entlre vol unme of the catal yst bed and

tﬁ%%tﬂbﬁﬁdéﬁefﬁy'ﬂ@r9M§HEBEd'@Wihﬁ y§§d9£gtﬁ% which the
cat al or exanple by limting, or even

pré&éﬁﬂpﬁg f%ﬁ%?eréﬁFPalk%%W%saﬁroﬁ?%elﬁ@a@ﬁééte@r%ﬁﬁle
tlﬁuett he entisey canal ysterBssef bemiban ithg tupdee uset: o

her f f t th
PERa GCR 0kt ngo30 Pendt i s Peloa b b {1e | Badrng” the
deeectpr,cénerablgﬁoﬁﬂhmthibaadtngx>fbheehmnﬂz9HWﬁb or
PLESSUT £ I 0P POENOMENA, the density. o tBaritBt%ﬁ? a very

present in t e reactor 1s proportlona
ethiépercyligft 1B teen el theackaohlcBSS ThRs Wdensfayalyst
I $edefined fromthe anount of catal yst mass | oaded
into the vessel and fromthe hei ght (correspondi ng of
course to a volune) of the catalyst bed. The height is
neeepbby neasuredi by Euadmngwﬂqmaﬂmty cr3terg©merab|yvery
re uir %he | oadi n st.Q ped S0 that th
S erght:

P g eveh es e ?mote constant
ope at or cén nmeasur e sal ei g OI‘ ex e Uusi

peontb bihpéorin élg@nepélthdusfyuaﬂnDSQhebe Ereated and
S%%%%%H%%'%&xﬂﬂ:<9§dtHQoQ8M68€S%%% PLRCEPSC€Ip1lume 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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especially those known as "rain effect” devices and
processes, may prove inadequate in terns of filling
rapidity and/or quality, especially by departing, to a
greater or lesser extent, fromthe horizontality of

the 10filling front. Various known devices do not
||OM/ R general th r_ev
con |n&%& %uf%%%n?hofp¥?ﬁéan' g§855|on ?p??Flfﬁb that

aﬁ@ﬁopp@aaﬁaﬁ K@Memaﬂamnﬁxﬂﬁmﬂ H&igihe | meregdmple using
geopetLy, ofithe ﬂﬁe%ls%lenew?e%'yf beakhy ath@%ph@%’ede of

the vessel to be fill'ed may Conprise "irregularities”,
such as thernncouple arnms positioned at various | evel s

oket/hecat abystt beg, saddhiher noceuples bg'hag | Pt endeses,
to neasure the internal 20 tenperatur ,sald bed at
sEVEFaf E\Yeﬂé noFet HEFBactsr. Thede %ffr affFtitess and

mey ocbebkave , asmapstracives unadbqugmed ﬂmsﬁnubmilom ofilling

t l. r ng taly
e R e
| gadieitgrdevi dessary sedant,o fgum ridund sal onbst bey esf the

espeqgialyl ¥r-batobtain a loading for which the filling

front is as close as possible to the horizontal. 30

O her | oadi ng devi ces maki ng use of a feed sock,

drveppedsi Nkwownd csuspenrdedoi nsdtdeatihewl eact Olgen@@A1, the
have . é}gnlflcant dangers for t he operatorﬁhkﬁ%pem%llyth

i AOPHE" cas® of UETAchieit™ BN Ear i nd'e A&
operatress i85 arfe fatlltivey bat & 6o oflot Im@tr e:ameormtm oadepunt

t ri S e rt|
(rEih\%e lggclt Jtn| dﬁfé:&néw (gf\/\#hl S i S ason ﬁl,l}lp the
ofd@eideo ot autrhean optFebm FeadiPRg q‘i}éhq@ Ige comprise

Ap@&k%@ﬁﬁaB@%le%@poﬁﬁﬂﬂ§e¥§f%he@%ﬁb@@%l@nQuﬁﬁﬁOﬁbﬁiﬁﬂoned
processes for |Illng%vessels especi al | Iarge si zed

véssel $2TWPHR sotfWe part it es, 'S f oF%éxdipite | Red,  sald
Eum@me@@ola@tleet Bephd catnitemdeld 0t 00 hmBbhimnd thes internal

rovenent s _di scl osed . i pllcatlons P 246
an mEBr ?é& 463% Sard rbég) at severa% geve s~ 0f 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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More recently, the Applicant has proposed, in order to
10 further inprove the characteristics of the |oading
of | arge-sized vessels with solid particles, a novel
type of device described in_Ratent Application FR 2
872 497 which consists of a systemfor distributing
%hd partlghes eqU| %_MAth ah Ilo%/ce@}ral shaft.,

reas in or r arn_ optimum
Swever ' and %esplteyfhe recent | nprovenments d%

t doehéndevirce] i Aycertiat n Anpiberardt deawbacksoray several
r%@%ﬁ%esfQﬁuﬁXQEEbélgH@dt%@%68§§é§mEaniﬁﬁjﬁﬂ%;d§¥é§éis,

during loading or to an external disturbance hese
dESRB&ERS Lar el 2 ¥ ER~ %&%ﬁ%léessﬁﬁﬁdedﬂh¥% ﬁ@%&@ed@@¥91%¥esr

tm@rp@&tam@u@s 1IN Etd"t%pfe@irﬁ'%ﬁﬁerb@%p}ppﬁ@élbid’n EP o oo7 854
exhlbltlng in garticulgr "Iaﬁ k" of horizont X
of'fhe fiFli ng™PFOHELSDES 3188 8F?§ t hat d 13 Jdf tions
camf or mitto24@andnidnEpapt i76dl d62i.s | ower than, the

desired density; an abnormally high |Ioading tineg;

and/or too many human interventions during | oading.
30ore addiemitcdry, tiHee Appbl taatt hast beopogese of iqder to

r %%%%%%E} Hdhe d i ehd, has highliighted @r centaimaging of

unmber of requirenents in order to increase the
e#ﬁF@?eﬁé?le‘%ﬁ%ﬁﬂﬁbdﬁ%¥@ssoéh@ PRTbaFLEEul & :novel otype
PoaVidier ia peld of r Imas Ul e MeRtk «oft tptpgalmeiagmorofm%z he72 497

P e ohd e oot B et nefGeaciattiuring, saia

| pprovefest egnippridt erithgat he lappearance lokhtlie .

surface of the loading profile with recognition and
remedi es associ ated with possible slope - 5 - defects
an@rer efinevEnhesls sofl teai €1 ¢ o&GiCHE tpr BiPT@vempgts made to

'%B%OWQQUQHEOWEtb@@t@ﬁnthﬁnﬂﬁﬁﬁ|ﬁﬂ aRkiBA il PRSSI BbRain,

partlcular to intervene directly in real tine in
tﬁé?rde@\?‘ia&@ls% a'LF ngOf raorﬁ“’c]h%lﬁ‘cefdo%u Pfofhsr detce during
pavageher s rnest banedtabowve, distordencko furt her
decrease the |oading tine while reducing human

interventions to their strict mninnum
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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10 These drawbacks and needs for inproving the
efficiency of the loading are all the nore pronounced
when the filling is carried out with particles that
create, during the filling,_a great optica
interference. The 15 term"great optical interference"

is und r§to%d i,n the sense _of the resgpt invention to. .
e eg 5 andéor uhevenness q sdaid loa 1n%d?ro Ile;
nean t hat the conditi ons do not” all ow correct a or

innediané optical visualization of the appearance of
the_filiking LHONt 1 Thi-$ 0Pt ¢l iver fey | Spaking it
generally due to 20 the presence of many dusts which

f or m i ROERePIL6adilfy RV €& 13 or ERanpiteéieam cHifGsty 1n
grains rie@lal chierd _cahp][_e@teor ,d&hpBES V\@itgbt@hg_ present the
in nmore or | ess si icant quantities pendi ng .on

the typECBFPCAtaryStt t 9 bePPbAREHCT 35 MEM IPTbTe The: P
been praepesedd ofuirtpeovideg richesecorite nlloasiagntiriode ofhile
t he | oadi of a el w i rticle Fo
exanplggdggﬁg esg1 a§ént¥%$%¥?§%t?%ﬁ§JP% -223?%3: Strict
di scl ogées1aupr-ocess and a device for nonitoring the
filling of a vessel (reactor) with a granul ar

catal yst. The device descri bed conprises a fiIIing, ,
NEaRse 1veat e s aHe Rertfelfsf ﬂW@ﬁﬂﬁﬁﬁg;ﬁﬂ% of Tt peency
vessethe 350spnnakl g catal yis¢ @ilaiensprancuats® ahen the
d%vi e that emts a |laser, bea hat scans the, surface

o 1&& & gh?ﬁ Create,

t
&7Fi | Fing tToht  and'a MEans PRAC Getdct e
| dserngearhentitlédnby thegemtt ppgidevi cevtamderence. The

refl ect t surf a adi.ng . fr oy B s
TR EE R T R LR St 08T B0 et o0, i othe
wakensef the Vésselbrdsapd] winwenhe i 119 ngneansthahi sthe

S%%h@ﬁkﬁ%%sth%kﬂfQM@@CkaQio@¢|%@r@@dﬂ'\6ﬂd76hffiﬁﬂé&iate
5 and lengthy to install jnsjde the vessel to he , ,

f PPIFeda Lt g(&ssy%ﬂd@% VWi ntPeadPREAERBCRAIE pet§ obit btind
t HeoheactDis Fupttheanorentéhf sreyst ems coapeirsing alue to
telemerric 10, measyrement means,leyel cwifhthe £11110g; ,
neansf)canno funcF}oﬁlcorrectly or cannot “functi on a g

akeyviwet h fidre edengeld ohdingcdesigetdeserinbedni e FRh@uical

872,494y, Thiyg kg bReauge %PE Ppesenge ofnthg potating qss
defl ectors between the filling front and the
t LgRetiicanreastt@hentl &y st eAPE89W0dl d i st thd t hepe  of

| aser 1pRasyrepent sadespeci ally at the end of | oading.

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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Furthernore, the | aser nmeasurenent technol ogy is not
hi gh performance, or is even unsuitable, in a dusty 20
envi ronnent such as that of loading a reactor with
catal yst grains. Thus there_rgnmains a need for a

filling device that nmakes it possible to conpletely or
partly solve the 25 problens nentioned above, and
whi ch nakes it possible to: - carry out automated

mEasurcargitingofantthedded ghinandeviced the appeatarce-ofthe
t@%lﬁ'@f'ﬂhéré%gséﬂ th@vgﬁt% ¥§tt@§ﬂ fﬂlf&ﬂ%ﬁﬂbans This

frequency, Ee0|al 3OMAth0ut the 1 oadin elng
sﬁ&éﬁ@@(ﬂa%u Fﬁg@éth@9ksﬁ%pb?ﬁngoé@%ﬂfl%%ﬁ%y officult
t hesie IBRgHeMENt Sntd T PEeei §ORhef @ sexaMle Wyerilled,

the central height of the cataly, t bed,. and al.sa over
RS AL DERPIY ot B TaE e DRl YRy R nbE the
overcaolrar ge part, wthout belng dependent on the

anount of during |loading; carry out these measurenents

intervention in the vessel;
Furthermore, this system, comprising a telemetric

measurement means level with the filling means, cannot
function correctly or cannot function at all, with the
dense loading device described in FR 2 872 497. This is
because the presence of the rotating deflectors between
the filling front and the telemetric measurement system
would disturb the laser measurements, especially at the

end of loading.

Furthermore, the laser measurement technology 1is not
high performance, or 1is even unsuitable, 1in 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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automate the | oading of the vessel, for exanple

starting fromthe results of said neasurenents in

order to mnimze dangerous human intervention; and 5-
fill the vessel automatically,with solid particles in

a honogenous and precise manner while precisely
deflnln%tthe denﬁgtylof the Iogd% v%gsgepetfgr‘ exa%ple

knomAe&ge o? the paraneter sai d | oadi ng
its nuﬁeaemsngeéewmﬂtﬁﬂudeeelt$hefA@@udxmﬂaﬂuﬁﬁments in

devel opedea nyely dew) o6 Whichyorayespefial | ynseytheion;

dense Ioadlng system (Densicat(r)) disclosed in
872 4971w th great set-up and operating ease. The

presentriinvent erJmkesdtonasisidlie, o aut ot @ gt 0Fles
15 to |nprog$)the Ioadlng%of a reactor vi

a better :
noni t ori’ng o e e it fp]iei’Felsceatf%ﬁ‘%?rbvélal%%r%%“sely
Ioadlngeémdhng dﬂnih@emppEﬁramceﬂné tbedsug f ade of bbéeter

fill 20T f, aut
1AL ngebL 98k 20 ToR PESSSgE 0L But aumbed sysheme
device may allow a reduction in human interventions

d%b&lﬁg|9%@'%%m@%%d§ﬂ¥e§éﬁﬂdh(Bﬂuﬁﬂéem {H%“%b licant has
i ntervéntions inside the reactor. 25 Accordlng#to a

f PEFE1aBFECE BPES SuBFEdCeof g pRakeREPPAVERL YoM TS the

addeviece flofadieadi n%yse?ierﬂ parmebz@é%%at%to ajlvﬁsls(eted in

Cc 1Sl . ar t.i ere ans; neans

PG SR ERE el G A TRL T0b (oo e TorT B9 or The

theewe&$ehmvemtﬂqﬂnmabm@ nEapssB@blHeamﬂaugpmame and/or
ght &&vgafﬂﬂélnﬂb£§gﬁ%an9f a re é%o aOMSetter

autonat systemfor controlling the 3 neans
aR@réorpaddi @perdiconhredhs. crhetdevi %t@l:x&%i? dibggl tguring

t he alinwentinery Sy bech adgpeadenhcef othenvesselrd@ ber the
| caded, and in particular renovable. This has the

advantdge topPnt-

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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permtting the successive | oading of several vessels

with a single device. It conprises at |east one feed
nmeans enabling the 5 dispersion nmeans to be fed with
solid particles, especially_fyomthe top to the

bottom This feed neans may conprise, upstream at
Ieast.%@e shu%ﬁoff, in _partic Iaa.auto ted vahve. |t 1
may Be,” "10% or “exampl € fed through at” 1 east “oRe = o-°°+°
hopper 2 esseiei delvycequi pped with a shut-off val ve.

The feed nmeans may partially or conpletely surround

the central shaft of the dispersion neans, in .

parti EAFEFlacEentFal lhaf t A% déficfed™Ber6w, €18P¥heg the
f@@@p_@%@:’i@nm?{leﬁ@lspg@(ﬁ FIQQe Wi fdy atwi@?sts@nf@ particles,
especi a aut oma , .closure neans. In particular,
RPESEiaNve link HfingOBe 6t FfieCORGPPer type. for
exanpl e flaps, the displacenents of which may be 20
C%Eﬁledﬂgy R%ah@cﬁii r Q% ?Ege?e %; Qﬂ@ 'Qttrrééyg’one
whi ¢h may Dbe renote-con For Feds’ Thése ¢l ogur & means
aséuitnbéAdedin o peoplcatielry oetpaatedd | yalagt-omkti dalyl ybe,
blrgck atxdgasd, ongceri fice,Qn 25 at | easttong @ oupoQfer,
orifices for discharging solid particles, in
p&PErEtial W hat TatP Posititoned abo\e Ctthe G SPer sitére feed
nmeaass TheseLhosdre, neansonByetbuy ke dundassd btentral
to 3% cogﬁrtﬁ?l the flow rate of par.ticlers%.fr%mthe fral
dP8ERdr G IS i Se S ur Y gt RS bpeFatior 6 1Gadt ng= e
t bbavéssel dedndenobelparticul arly during the

di spersion of the particles. 35 The managenent of the
streanms of solid particles or of catalyst grains

afPevi hgeat i §ger sPen eansdady Yhus kB¢ least one,

carbrelibedy, i pupanki-edl ar ciBsgrderntonbe abhe poractular,
on_ the Ioagln profile. Spemﬂcal%é&q,e the control of

t hE1F oW T3S of"SEAth BP¥CHF g€ Tt habeha Hfer gype, for
I ekboenee dnaphe ditsper siiopleficdiatpar td Tl eghimy make be
| L oposSLpl e, with cerlaip adiustments. to greate or to.,
oVer corme irreg&ié}lgles, sué¢h“ad Rorows anélhunps. !
Mohe cpareiyc bkarkyoteheongspidieded control nmekes it 5
possible to obtain a |loading profile in accordance

with the desired setting profile, that is to sa¥

géhersl | ¢lPPafcanBeRBfi z8REal 1ntended 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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According to one particul ar enbodi ment, the dispersion
10 neans conprises a central shaft, optionally holl ow,
attached to which are deflectors of strip type,
preferably that are sem -rigigl. Said shaft is rotated
by a drive neans which may be a notor, for exanple
ogkfgentred Mﬁt respect 1o thezéhgﬁt su%plhed w th A
gas, 5 prefera y chosen ron1n|trogeﬁ arr. ‘fhe
axits pofs sridtlat/i oni gf ¢¢m¢@€mtaéhushméntmh|¢b e atet ate to
bR rLahe f?PQé&QlSEQE‘l%Q L0300 rm apd 1BLAF €Akl Youmps
from40 to 20 enerally parallel to 20 .
Igﬁﬁﬁtuaﬁﬁﬁﬂcﬁkﬁ§15f tﬁg er eBBEBF2 I PBHeVEP LERL S %&k%s 1t
otoots@tl@tlleorﬁorr@xbtlaqnofa‘ sefad ihArpat ormt 8d Jeededance with
Ekgt e to aid_axis of thzﬁves el using at | east one
a

kSTt par Preat iy Jtﬁe PoatfithgIorerally

dmﬂBMgaadbheakzbntbaadlng The offset may be an angle

25 ranging up to 45, especially up to 30, relative to
the longitudinal axis of the vessel, in order to
corccectdipgsdichl @ainevehhessar Tikaboehmealt  sHdfe @fsppesion

dh%%%%s'eﬁm §Q§s'sa9Qﬂ§ﬂ§khy %%a&%s'tbﬁﬁﬁgnQYﬁy th&110w,
i tudinal axis of the vessel ut it

| on ma
sﬁFgﬁéaedfoﬁféxmﬁﬂ%bauﬁﬁﬁat965ﬂ?9t8§§ng éylﬁﬁﬁ&pon%ype'
aptrematredljyackatdusi-8g stehe Hraadiang Sl‘[lcﬂufshﬁgta iy eaktated

i n_loadjn paraIIeI t hi s ,axis, a distance
Bgtngmde SRR i Y 5B S eToe T bt ke O
t ce2@rem fwidm tresppaodi thoorthef dheef 4 ,0ngigrildi edl wiaxh sa ofas,

d??e\f% %%lgn'co?'steﬁg‘f?oht n@%%%'g@heth godi fy the

stri ut| particles’in e vessel. The
| oadi ng device nmay conprise an autonmated control 5

SY$kem £0NPLirSi AG-dacks ald oMhag.ccnft Rar t sxkar which may
aut omat ed actlons for nodifications of the adjustnent

paPaftfer 8tof 2t he? Feed TR and/ Bt df° t k€ dPSPer §PBn and
nmearse rablparttoguldar taccardimgnt o d hgewat a1 fy opatdhelel to

sur enent f _the he| ht fang/ or fromthe naI SIS 0]
rr%%'thef ??ff%%l ?gnt tﬁe cgéalysa' &Tdur el {h e

I@adﬁn@f'ﬁmiakwwmemeam@asﬂﬁi%ﬂtleas@mOWENnﬂ&nmbnn@mner
”%@@%t Q@tt%ﬁ%ﬁﬁxita£9§sbp|§héovg§ %&gu@%nbh%nheigﬁgt one

bed of particles durln%
automated jack, 1in particular durlng 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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15 The expression "neasurenent that nmakes it possible
to determ ne the height of the bed of particles" is
understood in the sense of the present invention to
mean the distance neasured bepween the neasurenment 20
means (or the upper internal plate of a chem ca

reagtor. glosestkhe the neasurenment rngyg@ri angge o] SN
nore p0|nt§) or ‘ex a 51 e Fromtwo To several” tens o
p@amtscleﬁcuudeﬁelWeaseéflned central zone on the
filling front. 25 Next, fromthese neasured distances,

t he hei ght between these sane neasured points and the
gregndl ordiHe FeWar et bf CORRBEG | aR callderated | pontrol

Okgeich0 deshusei 4 heg ef Famksi N A heclatder case, piheicular,

1Skl 10060, 1,38 L1l 5. T gt 990 0 s

cbe$emetemﬂ1kh@ thel deefl ak&gkromm@h@r|ofoﬁjano@s$per51on
ePLSRILONS, , f f?%%“&a%~f%c£§ga' ”Q{Ortﬁ8”@£aéyp%§x> Mthe

any eéhnlqu Known in oW n
i Aseantaneols aid Prediseallf s@eﬁéernréa@mr eﬁr@wtanaqlxesls of

hesti lre, 1especi-ahlky odushy, cg%gu%tt phel awrthg 10ading.
di spersion neans, and in particular the strips in the

case of the deV|ce described in FR 2 872 497, and
egpeci @tatzyc@eldmgﬂteseﬁ r bps 18¥%en idnd Smpasutic®Red means

dIS ersi on. pean the 5 nmeasurene ns
v 2be TR | DheRCeoHBRer 6y rE ey FHE e fre of the
fbmedoﬁopbmmutabe ofirtiheg deadnab shaft of the device.
According to one particul ar enbodi nent, the neans for

10 nmeasuring the height of the filling bed is provided
wilhl sxiiestiohe BPspraceARht Urednsidat afl awstiele to

nmeasur-enAeat ﬁﬁ@nsheYbﬁta gennegti OpcHEAHS, ﬁQr@@cles” is
either housed. in the fixed holl ow tube |ocated in the

r SREETFRGORG! | biv 4 t SeBFet @ PpaFtify e tUMpl et@ption to
emerge them dbssahdehohkawutebe, betiwpant i théarméfsurement
order to be a?he to %%%e ne%ggﬁg n%%ate of a chemical
reactor closest to the measurement means) and one or
more points, for example from two to several tens of
points, 1included 1in 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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The neans for neasuring the height of the filling bed

is not generally firmy attached to the rotating
hol |l ow 20 shaft, but the invention nay be applied, in
the opposite case, in particyhar with a conputer
program sui tabl e for processing new neasurenents. The
radars may haue 3 reasyreneOl ting Less than o 85, ne
equaP to m nute,  in parPlchér Fess than®or equa? to
16tgependsin ortlevenckess tdfan oheequaivite ormesacidradl in
The padans g8y haye an,Quier di goeler thess Ny Ofynen it
equal to 200 mm and especially less than or éequal to
136 mPOsSotTRREE heP YW may-5e | €4SPEREAOr efarsto the

mgasmem_%ﬁa i ﬁg@@"sﬂ @déi'yﬁr H@S%dﬁm@{e&q@émﬁm@pyf or
mm The. radars may have, an_em ssi.on cane, angle o
29aThdds bt b Py 'OF° 8 L6 CevBRLbE"a [figet OF theo Central
pahtifcubdr tyie theiradar nmay be of the VEGAPULS 68 or
VEGAPULS 67 type sold by VEGA, having an em ssion cone

angle of around 8. -12- The sonars may have a
dRareteinbess t hafn crerddEallaro SToamnort | esbet fmpror for

egual 0120 M of.igy¥en besscHdhamrionigguabed 016 FMvByed
Their hei ght may be 1ess than or equal 'to 40 nm_ _or

eVen edls LRaA oYUl SPo2EOMATH aftF ey thay Fdvevan the
eme@gm:@m@amem@ragﬂse ?zfiathae cV@ﬁMQS:d tafor8.mddhd n %% l%e either
particul ar the nar se € sonars. so :
ReETRR Fhe Hi8, HoR T oA 6" (e MRSSTR S this Yorating
mband ofvorsheefsur bng tdephoadiyngmpr obnbéctedpecinalrge of rom
tg%iﬁa%%llow tube, in particular in order to be able to

take measurements.

The means for measuring the height of the filling bed
is not generally firmly attached to the rotating hollow
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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15 type as the neans for neasurenent of the height of

the filling bed. In particular the same neans nmakes it
possi bl e to determ ne the nmeasurenent of the height of
the bed of particles and the;peasurenent of the

| oadi ng profile. 20 The expression "at |east one neans
for nmeasuring the |loading profile" is understood in

the sense of the present invention to mean a neans for
mBasusiong risheadi Stearce sEtanessret hlee sedsarenent egwahsto 50
aﬁﬁ4acﬁﬁrf§§§ @éaHUBPe%q%%;kaﬁt§odhﬁ$fb?“%%%n less than
substantially over the entire surface of the |oading

f PEnEIHAd Rat nBRes it possible to obtain a
representation in two or three di mensions of the

f f ot filli t. 30 Th f
e Al Badi ol o) iy o) Bt cgnmm, or

atvear ileis poiatt sospegadlover tthementhnde ttiegnetegr have an
gépﬁ%sg%no%%ﬁgggﬁgﬁﬁtb%et%%r&%%%s(%fD%°°f the bed of

artic ther because it “i's capabl e of
taki ng sinul taneous neasurenents in severa

dirheqld ans,u135 especikghby (kfomseveral perasuLem®Ntso1d by
nmeans, especially transmtters/detectors positioned,

f 6-Cd le, in a hem sphere volunme, or because it is
nmovabl e and can take sequential neasurenents from
variou oints or -13- zones .of the filling front b
caPEy TP BoSortFor1 SaTRvarerf T 1N6ur (7RE AT ihetor
meaasufrangnegdsur Logdihe lcoadiing,5 esoéciel hmkes ithe same
p i.bl e t i t _le '
R
uhilt lendsubdce Hr eRamy Chié dresShehatpier Equals tBageg 1t
Mosespeei ald yudw@ssnthantos gayahrbReBt 1o tHN height of
particul ar 1ess than or equal to 0.05 ng,

the bed of particles and the measurement of the locading

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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10 or even less than or equal to 0.01 m The neans for
measuring the height of the filling bed and/or of the
| oading profile may nost particularly neasure, in a

si ngl e neasurenent, the heights of a set 15 of points
of one surface area, and thus nmake it possible to

ohtain a tQ%%eEQHq%n3| mng' resentation. Accordi

L GoRep; P& TR adiiant. Thd treans TorY Hihsuit g rralrolled

haiogktieoft .t he filling bed and/ or of the 20 | oading
profile is positioned over the |ongitudinal axis of

the vessel and/or of the central shaft. According to a
ségond2ERbBYL AENt , tihe BBASS off Athe "RESHS 1F6r ABEsutPRYLRI

t beoleinghtmofed het f pbkkng1bed Antdpsued 2het heilg@adidy at
profile may be.diffggent Eronythe Longi tudi nal axis of

t HE2FEsSEI® ahdfBr ot t iR Cedtral Shaft™t 137 partFeulCdr, the
t e lieagur &ment . mears wmyt be feqsi ppece 3@ nwiat hmat [beastess

0 n to aps_tha 2S . i i to.va
e AT O B
aftgl & -lamyi nghupatrs- 13011 aim Jssrs i dudraroancangl etpalgPagm™,

uprt @v4a, 1@5s€¥8AnaR aRghg1rapgiongup to 60, nost
particularly an angle ranging up to 80 35 relative to
the longitudinal axis of the vessel. -14- to increase

ngeﬁﬁﬁ&ukﬁnﬁﬂﬁTﬁ@ggaﬁimbeﬂjkheh@ﬁigmto@ftbﬁerﬁﬂﬂﬂﬂﬂ§]bed
. I S€e severa ans
{ 6P Basur T ngthe 18-10Rf gt pf oFF| & nTpart | Eaf ars 127 2Y

t heseumeasumrerent imeansnaayuhavend, dichbehentghts of a set
n%%suggga@g axies, Hhar Sé??ﬁk@ | D ogrder g MKl tnaye it

possi b to nmeasure sever surfaces at the sane tine.
MBSESPRIEI Eal aPlty 1t Res8rReansNane 1poSilt F6REGSERERTAON -

radius of a curve, especially a

According to a first embodiment, the means for
measuring the height of the filling bed and/or of the
loading profile is positioned over the longitudinal

axls of the vessel and/or of the central shaft.

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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10 circular curve. This may especially make it

possible to neasure the | oading profile by rotating

t he various neasurenent neans. The neans for measuring

the height of the filling beg,15 and/or of the | oading
profile may be equi pped with angul ar and/or rotary

n%t 0 lnneaenasseengl’tljl in atSUeSGIe[lel’l asurel%esntwﬁeean%h Calr [ t of

defined rotational —nmovements in par?lcha %(9

K@@lé@édlbg @edeﬂGCWEnédsangle of rotation. 20 The

means for measuring the |oading profile may carry out

controlled rotational novenents, in particular in a
h@Pﬁz@ﬁW&PepﬁﬁﬁéC@W@ﬁ%%@w%%Y%ﬁ%kﬂﬁﬁ%ﬁ% for mpreuring the

pabhideulbaply rstiidl. | 1ot &fama:sﬂra&nerﬁhé&anﬁemr&ﬁent means

positioned so to [ ossi hl e neasure the

R uht S Byt R LEnEr e TR R LS of Tohe 4atble in

catrdeystt deadabé ﬁhepuﬁﬁmﬁLe|nopmeasumbamevef&mes@nfaces

The nBasur nt, ns h [ I g
E%so angfgggthamﬁgll%§?§e S&éﬁgHgﬁﬁabe ﬁ% (ﬁ%ékg]are

si@pfsaéeomedt hevebadi ngrddiont , din par cicukar ehegchayly a

b%l@%%u%ko%%@v%cCqmﬁ%n%éy3é%ﬁggﬁgﬁuﬁ%@Kg £U|¢8§£i§§% to
shape or according to any suitable geonetrical shape.

3BCTRETFeahse f orodmdsur Pﬁ@ftll% h%ngOt@ft%% el ﬁﬁ@rlous
bedaandcthbetneanssf.or neasuring the | oading profile

may al |l ow nmeasurenents with a precision of |less than

10 cm in particular less than 1 cm -15- The
nBasumerrerd st of mheshoadgnqnawﬂéighmagfe$maﬂﬁﬂﬂgamm bed

carr oyt f n fiddi 1 0
aGhe of TEne 11 IPG G80 Br 5 few'Lohs 6t contFhety gt
r ergtilee t ¢aie measureEient AEaAs, NERat |sertaéﬂslar§g whekese

t heavessekbnis rOnsE dered terhe $M£|zpfd§th@d. rotational
particles. In particular, the neans f measuring the

n or
h8PFRICHE - t he ATty 5ed EhdiordoPtded dadi ngdctermined
paabilkeofaketbt id0 .possible to carry out neasurenents
under conditions of reduced visibility, especially in

a dusty, or even very dusty, atnosphere and/or that

cBinpr itsEs1v apour gicebuvangousi¢ ypesding Acobrdiengiao carry

OQ%tp% LGuhar de% TR bhE, dRHGE CoMREd %J'P.@Psm a
for conparing the S|re§'load|ng profile and t
measured tréadilagepPsf e thTREsE186REAPISon means may

especi al |y be conputer |nplenented 20 Most

rticularly, the de din rof | e
B ot haiar  SERETT el BroT etk areppspdiay be
f bblsed imay dhave ebemamtsw&apabtep@ﬁsdkéburbmngnxiymre the
dh%@%%%lo%v%qd ég%fy' %ﬂ%ﬁﬂﬁ{g ﬁgo%fﬁ%eQﬁft{ﬁéeéatalyst

w

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 during |l oading and therefore the horizontality of
the loading profile, especially the presence of
t hernocoupl e arns inside the vessel as nentioned
previously. 30 In particular;sthe desired profile is
derived froma theoretical, or even mathematical,

el for f|||| of-the v $S m exper i nenta
modg MG T oo hod Sana e Realt A hbor 0T cai 1L
nbeelcaﬂaeDepeJﬁdufrr@northdwéoe@aumrm edf ht'eheghflbhm@we up to
bed ofciRakti cJes i the; yessel startibpg fromal least o

one neasurenent of the filling height and the result

oF CRR&TESHBAr iIL6dr [of7 S He® nBRgureasPi688RPAG Prearis e Wit 1s

tlﬁ@ d@&yr@&he@ﬁ theoreideal [oadidigsplafdd etandod aking of
? gcciunt the mat hemati cal nodel expressing
K& lﬁt@?ﬁ -Cshi&pe of the vessel, it may be useful to

nDdlfy the paraneters for adjustnent of the dispersion

n%%n af%ﬂcf@ﬁ?ﬁaghgx%ég §CE59n aéﬁyl Oghel éy %! of

ain a I'ng profi as 'close a possi ble
tﬁ@ede‘@lrlédlq oaelit ngngr ofi IO§ therhéoa@w@epaf@é@rl@u ﬁ@i]ﬁ) it

tﬁ%sgﬁ%§%n%d'E%%E&oﬁuﬁaﬁeégh?@h@ﬂt@uRQQEQeQDndltlons of
nodi fication of filling and/or 10 di spersion

pé@gﬁéﬁér§1Slﬁ16éFﬂvcﬁ%Q@qﬁ@%ly dd]d%ﬁﬁﬁﬁ?yefo¥h%ven very
duspersi ontfieapsersuchnagothetdhtectb@probesot abpOlirs of
and the sp eed of rotation of the deflectors; t he
|8§aﬁ855 R@Fate whi ch may especial |y be 15adj ust ed
via at | east one shut-off valve of the feed flow rate;

t?%c%?%l'%‘ onipg gt hﬁ?EQHEQF"?J?‘haE b 8?1198 tally,by &%\?M:e

set 0 the axi s of oW S aflve fot
| 6RFPTGEERal T&RINS arf@ror C@m@rdﬂlgzoStyhﬁretC#eysme@ heloading

V%%%th@nd/éﬂdiih€h¥efﬁﬂééﬂuﬁ%%iS loéﬁ§hgnaﬁiﬁﬂfﬂﬂé theThese
di spersi.on neans relative to the Iongltudlnal axi s of

t RETPESIEPT esPbtA AT |y ByYan i AePFnattbh of P& fewromputer
degpreesenand/.or adjustnent of the various streans of
particles 25onto the deflectors, especially via the

partial or conplete opening of |ower and/or side
dM@@harg@rticularly, the desired loading 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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orifices or groups of discharge orifices.

Accor di ngt ooneparti cul arenbodi nent,t he 30 neasurenents
are carried out over a few seconds, especially a few
tenths of a second and in pagfgicular wthout stopping
the | oading, leading de facto and in real tinme to the

p%33|bl% dlflqgllons on t raneters,. tloned
Hof

ve, e varil ous mansm§g8?| ﬁﬁ{g&eSSl e Oadlrrl]ternal

deviepe. @ tbar sessadleselheasur ebentisafay at@om@llfy the
capiibed oyt Ayl ngy A, Stond no%‘)%%ngil‘@pte*}sCi%ferr{&dns for

recognition of the automatic nodifications of the

p&rametér ¢ tPorigdclistremtis T atHen oddt iF Hevilee. obtain a

Ageerdihgg peo BNDE hers of1bts aspepbssibne sthj etle Ofiesired
t he |nvent|0@lhs a process for |oading solid particles

i P64 9e8S8IE 1N which: 5- said particles flow from
the top to t he botton1 the height of the particle bed

a t di fi y
cgﬂﬁlﬁ%gbg%yaanﬁﬁgg ﬁhtergﬁ%iﬁﬁ%g urlng oad%ﬁ%?y aélow
t he | cadioep tped anvedisigpéiag] usitfed thepedildiliiyyg and/or

1%@%%@&@&69 b%r%ﬂ%t@%hghﬁnokakﬁ§cﬁuaE'anbed and/ or
| oadi ng profile, In particular, the result of

t he Tne&SUPERBRES |%fc6ﬂ?6ar%sw]f%l%@ PEREE onglch as the
det er ninedcindel c@ndotmstonl arparti< W@ddy,of heotation of
possiblg d§y|? gns observed by controll ed and
aut omat '€ 4CCiSASC6R t he various paraneters for
adj ust ithg t headloagi ngldevire¢ear evneducechy Thepproeddy be

uses, L B@E%Bc%kﬁg $ deyvl Ge éﬁed%§ﬁﬁfQﬂﬂf'9aEE§t<af the

present document he nmeasurement requires t
| oadi ngebée $tepp&dtfér |ess than 10 ninutes,

especi ahky glbess ithangd o el hwpakitd £y aésﬂ)@§§ally by
than 1 mnute, and preferably does not req U|re Ioa in

to be §pﬁpp8§ sgh T p&ﬁﬁnﬂ%ﬁ%?cﬁoﬁoaﬁﬁhg, ofLtthe S SHart
feed neenstand/ aro othéhaodalgap;enrcmm neans and/ad; L&Sile-:d of
as a functlgn of t %_result of the asurenent

t he he|§ﬁP of tﬁe Ee& S Sﬁgrtlggés an For’ oF Fﬁﬁ aXlS’

Ioad|ngnpd@hatepnlnabaﬁﬂkﬁuﬁasperSlon. 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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30 relative to a nodel that takes into account the

i nternal geonetric characteristics of the vessel to be

| oaded. More particularly, these conparisons and

adj ustnents are automatic ang-controlled by a conputer
whi ch gives orders to notorized nmechani cal neans. 35

The nmeans for neasuring the | oading profile may

neasure the height of at |east one point for each unit
oficsorflacg acreanocépregsertt iing lagsdtian @0 smeject of the

prefenabby ligss thanlo%Qf, the,doidl ssurd aﬁ&r@{é‘f‘es into

-18- According to another of i1ts aspects, another
s@bj'eeEeer tRe"A¥EAtion is the use of the device

accor disagdt gatrhe ciage ﬁiflle/n bemOfch'éth@r @@Fqﬁ&ga@@@&@mg
out. the | o |

to the in 5 carr
| east GHE cATbHySt e ol DPBactor FOR +heding
hydrotpeaﬁnﬁet Qﬁxhydmeaaubeds espedﬂaﬂ1unveu®mbnnu6usly

now desgp '/B? mﬁ%%%lgfcgk%lgedh?lk%e 1%91d191§ée Cd“ ng

figures, in lis a‘transve ross
secti ofthef éO@@vagyt@@rm@errs f grenhipdhuatedt al yspepeglly

i's in theopreeessoftReing Jraded; he f1111&@9@é§ 2and/or
represents_a partial view of the device 15in three

di mensPénshe loadindepgaiéls-is a partial transverse
cross-sectional view of a device accordlng to one

enbodi nent. of the invention; gure 4 is a parti .

tﬁns@ﬁ&é%ﬁ&& s&& orfdl®Wdvi éﬁ of & del%?%seupements S
acoopdireg tvol t@not hed cesbodimende oé rheed nweneilorsndndrost
E%Qf%%c%l'a?l%etra&?ever EsSIPPS- sqell g@%n\ﬁ“ ew eoraf,sed by

asur enent ans equi pped with a radar that a .
nmeastremdts ofnd heastiphagecar éxtofoishe on  the  various

parameters for adjusting the loading device are
reduced. The process uses, 1in particular, a device as

described in the 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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25l oading front. Figure 1 displays a catalytic vesse

(1) made up of three beds normally | oaded with solid
particles such as catalyst grains. This vessel, known

as a reactor in the 30 trade;gconprises an outer wal

(2), plates (3, 4, 5) for distributing the |oad to be
treated that are nade up of several vents, thensel ves
surnounted by plates (6, 7, 8) for the

pRecdirsitthiohiioi emodfhetrheo ] odds  asrk Suppornophat esulpPect of
10} ¢f ankhe icat alyshdbete 35 The MEASILLBUELON o the
pl ates and al so the support plates for the catalyst
béay eare cRorfaldly Pieerder it it ous Hol €3 i AtBagegon,

]1: Fbrt r&ﬁﬂﬁ%gofo&?leth@ago@ﬁﬁn@f csﬁweatig@ta:s}ti d‘r%élhi fatalyst
oW ng co-curren and conprise, ,-19- 1]

VERtealD! g cChRETar bert g COF * Heh OV et trent o
bhgdkedadibpneg operation. As its nane indicates, this
manhol e, when it is open, 5 permts, anobngst other
things, the free passage of an operator inside the

r dact ok verhel gleadbornqvl) dassoibefdpriides aafappege to the

openLngni i) ard arkawer sopeni-ag (12) for the inlet

and outl et O?-f|UIdS. This reactor (1) conprises three
separ aféd8afatlystSheds ((FRRSVAISFO 1505 hesUppei beeft 2
of whi elths yitAct he-gocessrofwtbeimngal eaded wat Bystis in
shomert%n t he direct.i d not shown) with the

h - En.of Ehe b%
devi ce [(E6PT8RESChe TpP§8Ys 1PREF%are the subjects of
t he-pr €sgntrei Avemeporsetiie devpaet (db) vbewng fparitd ydevice

descriQ%dtk?fgﬁdéﬁgﬁﬁéé§g7 The measurenent 15 means of

sonar type evice (16) is represented in
act ronFlAUFRgdr e18, & haertsato S@pavstsa hergppasefsional

in theypeacess af dmasw ipgcbi8)nthedhebght Bfbddhi@ent of
upper cataLgst bed. 20 The device according to the

i nvent it6ff F8VEApabPé of being placed, for exanple, on
one -of rtiherpr @- diist rd bukironapl atres1(Ersk otr8ystevetional

with the manhol e dependi ng on ether it |.Qads and
forms TRE betls {15 14 oroae) S th Rt AT Gy affeodppent
opt i onalfl yheninken25onppendopeni ng (11) in case of

loadingi@ﬁ?%eSth%squeerﬁ§?Q£§érEQB%EQ@ Pkab®a1 view of

Dependi ng on the catal yst beds to be | oaded, the

devi ce@ mMmeasurement 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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that is the subject of the present invention is 30

i ntroduced into the vessel via the upper opening (11),
or the manhol es, the dianmeter of which is I ess than or
equal to 80 cm especially Legs than or equal to 60

cm or even |less than or equal to 50 cm 35 The

c | ete | oading .of the catalytlc vesse 1) using_the
dgcgce-ghd tﬁetggo esg:’ha? afg‘e é%?%l% the HaitlS1e”
pﬁ@@énusub&@ﬁkedndWEuhgb@peaatﬂ@a out in three steps:
-20- 1/ loading of the |ower bed with the device
installed level with the manhole | ocated on the

pPé- ditst ridiei dRdprates¢s)this manipgleoadhfg oft the open,

l @b@mﬁ_@@l ata@n&ﬁ_ﬁsﬂm &’ﬁhéhetﬂ@mg@e %H@tﬁfé@dp@%ségéVfbf an
on t he

I th
ChEcarPee THSEHRI oiion FRECHPE d! SPFI bEERBRCHlatsl | Lso
(ebmpEaebsofamhemgaﬂalypénbﬁds Cclanpr bsds,a i Aowkes | opening

AN9230 s HPPEL- PALk 8 SHBY bl (03, A0y BT BRe 2Bactor

eads mai nl'y conposed of “al um na whi
iﬁﬂénd@@mwbl$@$aﬂﬁﬂﬁhé cavalrypse gratasysh tdugdd owes, 14,

p@%t 0&1&h§gﬁ§%ﬁh¥§i @?dwﬁﬂghtgsdh§ﬁrﬂﬂ@”ﬁ%éég%é oad H8ing
per part. The bed of inert beads above the

cépéﬁﬁgt BéﬁaiQFISthﬁeﬁoﬂnréﬁﬁb§EﬁF€EAQ?tQ% %ﬁ%é@%@ not
Fisgur@) 1 wsitcethbe deatitcer (56) nahlde piocesscebsbaimyg are
Iggded ThetdeV| e that IS tPe sub ct oft%]fe resent 16)
EntiBR S5 it i BiT yPposft oﬁélg l8élch the 1t eb
sbep&gZ@adéégndaa¢mmmmhbeIﬁa@|ﬁj2tﬁQ%M|Eh©fmeasurement

[ planiongl shablhr{ 2. Co”lezsap%dfpwﬁﬁbth&e@i%é (8489 is

e vessel to be ure represents
parbrrapepited o tave idevi de Ew)lr%lrntbﬁfﬂeés to say that

d%ﬂ%nségﬂ§r Reprasented iprébissfigur earetife sohd the

particle feed means (24), here the solid particles are
cRE4PPSt of the upper catalyst be

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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grains, the dispersion neans forned froma rotating 30
hol | ow shaft (25) equipped with its defl ectors,
especially of the strip type, partly represented over
a single level (26) and the_pgans (17) for neasuring
the hei ght and/or the profile of the I oading front

equhgp?d Ahth |%st%9nq2§ on ! anSIES%g gos't'ofggtalled
conpl ete F 35 Under 't he ‘def I'ect or's
precusébyeﬂnswaﬂﬂed'Unﬁermah@01exeaoh@tbdm1shafttﬁmotpre—

repres%_g%ghbgghgn side t t@? .rotating hollow shaft
(25). ectors 26) may be attached via

fIe%/bﬂ@aﬁé§ﬂeﬁé?sthﬁhel$E@%m%%%®Eenﬁvdcdﬁthséhe device
hOleOﬁh@Ea&U@Ht@%Sa6%8b oh wthBlbh@ qpeni aggand/ or

t he cI i s(ar aut omatica e-controlled b

t he 3 acpeitzs) b the Getie et 40 Duni Churay. bectalled
partlabhythe p@&phebekybumvenedlbyesh@bters (31)
controlled 10automatically by the jacks (32); at

| east one jack (33)for controlling the horizontal
dEgphacenente ofathévdévitsels pmdieteso theits lower and

| op IeE»UCﬂﬂaQaés axds, Of Béssr qaet oryo by, a dbst ancs 1 @SSinert
than or equal to 50 qu i5preferably i ess than or

e§§arfst #2201 SR %fjéékm%éﬂ) WOHEE fdiéestiiended to
p@%&labhe ti0e V@ﬁ}taﬂ?%taxgﬁaﬂgs rqh?tt@% Qfolwteﬁe plﬁidt ce®fbythe
Ss t an rerer Y. ess.t ha

BrIPLVEtL i hotPBnait A oat LAXTS SR M TRatbor tagueper
Tberﬁackﬁhé33ednd384ﬁnwa¢ Hav@da faooed pohat q23%)Lyst bed
I 9ga edlsonl’h(gpe E?‘ééi@h bg qrder, g oy, EBS&B‘EGM%‘%J ylpeéince
of J acks ipt evice are known in

affehavétes pe aﬁléhﬁopéﬁéﬁéﬁeOﬁnbalaasﬂyaéﬁﬁesphere

conposed nainly of solid particles, especially

cat al yst grains
The deviTe that is the subject of the present invention

is initially positioned at each of the three steps
described above by making the axis 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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Figure 3 represents one particul ar enbodi mrent of the
30 device according to the invention. The neans for

di spersing the solid particles conprises a rotating
shaft (25) conposed of a holLew tube on which
fasteners (36) connect the flexible deflectors (26)

g eraII conposed f a flexihble er|al r ubb
t?%e t§%§a|&o§§rot%tlng §ﬁ%f?x? g?t %% rot %a Flexible
héklsownshaf.t (25), conprises inside it a fixed hoIIow
tube (38), attached to the feed nmeans (24) in which
the nmeans (17) for neasuring the height of the -22-

f iTPRi AgcPedicand/ BRYofofRE 1B6adi ng profile are

posi-ti enedzofRg1Measuresest neans 6@7)wnn&h003péi8@p@ﬁlng

I t 5 t 37), f I

housed T/ B 11 %ol O B Shet 12 28 a0 miradnoat Pote-
Figurec&ntfbélednbgethenjaeaﬂs (€37y may enabl e

comuni %fe' 08 g% %”l ét ”E%ﬁ%ﬁneﬂg ”E‘BQS é&ﬁ 1808, or

the con roI n means,
conput@pmpﬂetﬁéy apQUeI@dbebVorﬁbdttﬁrsuch3é wayorhaelled

it pro%h@%ﬁa&@%aﬁﬁ? %ysek@0§g%m% Qbot he nmeasur enment
means (17), in verfic translatlon and/or in

rotati on. ﬁﬁ@“ﬁéaéﬂ?%neh?c%eaﬁ§ ( 17)f Sy CUHpiG sl ghe the

or ﬁUf@oliz@ﬁaamf@H%@ﬂa@%%b@%(%ﬁ ey @xampd e garallel to
pluralkh§ rad rs an /or_of sonars,.in particular

t hat al e s rgasir efent $°6F diTFferént oY @
zones dnsthecbthaﬂﬁfrbman Most parddlcul eol y 50t hem, or

nmeasur S p n 0 ed
bal | ", gggg%r%?§? legg Fgggtgro?qwglch |FLan %ge u%ag?E
measur enercldevidde, espleciraldep alsomarssdllg raeamvarvhethe

rotatingihoblrowsshafitn( 2% vy &&M}Hé)%ﬁeﬂ'l Witdhe of less
orificesfor sucking up dust(not gresented

generaFQ&ndéﬁ ng*'t ép¥%£%ﬁ?b%¥ %ﬁ% s6PPd ﬁ%ﬁtl%ﬁ%%?%ﬁ? to
t he defthectlongit26)inaFi gurie 4fr epeeseantsoanot her

enmbodi nent in which the nmeans for dispersing the solid
particles conprises a 30 rotating hollow shaft (25),
p@skt | daeks on(3whi ehdar 4 di sper shemenmeanst icmtpr psithg  (35)

f@%%%@%ﬁsoh3§hetQ@%c%%@nQ%toEB%rfE%XbBE%a@%f|eCtorS

to the holl ow shaf

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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The rotating holl ow shaft (25) conprises, withinit, a
35fi xed hol |l ow tube (38) attached to the feed neans
(24). The measurenent neans (17) is borne by at | east
one connection neans (37) thab_passes into the feed
tube (24). This neasurenent nmeans nmay be housed in the

t ube and rais or red,
g%ﬁ@ﬁfh:?%e déf ééo ors; thi%ethei?mg%eg a é%ﬁgge are
n@@ﬁn@;omﬁdorder to take neasurenents. 5 The inpact of
the rotating deflectors on the neasurenent of the
| evel s of the catal yst bed or of the |oading front nmay
f RSt TRATOEIIEr eBeasSnebslr effeit IABKGrsundtndicsst “one

a&@n&@@}tﬁ@ﬁt @@afnrsomaezaqh fﬁa‘rl l%i}«iadn 5 swmmks@usléa The the
t a anet 0 ow tupe ess t

P e e tl o afel & v LY 1 BY rigRaE g The
1&6nm&ptunnpamkuﬁulaﬁ7jemsythanbd@ emnmﬂuﬂxrdﬂﬂbnn@etmeen

eyan ! %JyghéHteqﬂggngo %ﬁq tol%gO gﬁét %%ntr%% and

partlc ess than or equal nm- Fi gure
sﬁ@muéaﬁapnu gutars assenbryadt va o adarruype. 1t may also

mpasuegpeBl MBans () JPoghi oned: on h%rlo%%l'etsUdEB@ the
axis X X of the reactor to be | oaded (not shomn) and

2017BdARECEH B & Th ez g v e | %a%ﬁ otht) mhithveaFgcal
nmeasukegeabnmeadgoflih mayapivat using an angul ar

not or means that equi ps said neasurenent nmeans (17).

The neasurenent nmeans (17) bei ng positioned

| ivedi me¢atyremeler tdeerfs xed’ holiaow toher(88) .05 The more

Xi ect ally t :

e e ST C iy et oo g rralicy of
r sedeirenaPAYYENeRt aPBOAYSE hellxi BAXEXCUThls thet allow
”@ﬁ%%&%ﬁ@ﬁ%oﬂ@aﬂﬁei§Jﬂ@m@@95nQﬁ? preebsehy idshes on the
scannln% 30 beam T%éfcan t he surface é ?&F
t ke 1loadi Ag°Fron Oo? e UAFstY it 1852 O heteans
amssp\_ﬂe\éenThusl ithecddrredbOW “byaa@rad ngs1 f'or @ax@mp@e the

rogr nner, the angl and the s d
L 0eaeRn G oTRd The St P Franbroid b tngTrrice:

pesvicblie 1ty easppad5oout medsarenent s of t he proflle
over the entire surface

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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area (40) of the filling front of the catal yst bed.

-24- vessel to be | oaded or the axis(Y Y)of the

nmeasur enent neans (17) may be different fromthe

| ongi tudinal axis (X X) of the_vessel to be |oaded. O

course in the case where the neasurenent means may be
Rt O e e E, TR b oo kS0 B SLA i ncar

A¢@@rddﬁ§l®©t©ne,vaﬂkantthﬁhelﬁéasnreﬁeatrwﬁangoylmy, in

'T%Xd%%E%t aghedptgshheneptating hol low tube (25). 10

Two super posed catal yst beds were | oaded in an
axi al -type chem cal reactor. 15 Each of the two beds

maﬂa@?r eﬁnﬁa@ﬁ”%ff i nthei 9?_?0@@ﬂi%@ef diheaﬂ(}%tceiorga‘ tBiﬁ the
react or was e (0] [go]e ns 0

Rkt Ghe e e ey T S AR O gthe
r éactliveg gasoni20mgenefatsty bhydrogesidtoae ers aseasurement
nbé%% gealﬁe %ggsgon Tt%BQ%%¥§Eeasegr88 fggg%thgf said

wer e oade I SPErsi on nean
o@@ﬁévﬁﬁ@emﬁSWraln effect” and having a rotatlng
hol | ow shaft beari ng

The internal diameter of the hollow tube may be less
than or equal to 200 mm, especially less than or equal
to 180 mm, in particular less than or equal to 160 mm,
or even less than or equal to 140 mm, and most

particularly less than or equal to 130 mm.

Figure 5 shows a particular assembly of a radar-type
measurement means (17) positioned on the longitudinal
axis X’'X of the reactor to be loaded (not shown) and
mounted 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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25 strip-type deflectors. The upper bed (also 100 tons

of catalyst) was | oaded with a device according to the

present invention conprising the sane di spersion neans

as for the lower 30 bed. The,hoadi ng process as

described in the present docunent was al so applied to

the Io d| of the upper bed n the t din

cases, %the aX|s of E@ rotafin91§% hoFFOM/sha?? é? the

smeespgeeen@vemeBMe | dAgilt udianal =i sdoffetent eabton. the

1hoheadipgngh thed Og’i@fx peds - 2R LBsaeder %&%écﬁé@a of

conf orm ng Ioadlng of the catalyst bed, nanely fo

e%@#ﬁﬁ@ra%ﬂ(ﬁﬁ?cﬁa%%ewheéﬁlﬁéefﬁﬁﬁﬁuﬁ@@§n¢h§W3Rﬁ may be

_r@b@bft\é@ t @ tt henhoritz Oalmontdit: ,0p&s atiorond 06@E Leion and,

%ge react or, hnterrugtﬁ% said 5 l.oadi ng severa
§n€ 6ppiRGerhe GFsplr8rohftaRSF ddPing t he

operatlon More precisely, the interruptions took

p 30%. 9 %, Qf
g%gﬁg&ng Ioadeé% ngG%éd% egg%orgg%%%p%%$$?eggg%§i (L7

| Agivdeect Bé treaetoto @éﬁerfalta;tlm achaswi [Lebenviibonment

whi ch nmay be dusty and al so inserted with nitrogen,

several neasurenents of the height of the catal yst bed

uEFAYFEEt en- met re neasure passed through the orifices

offwbhesumwatbqyet dotdigtti bubisonvgdat BoadNeAt inamn axial-
exam nation of the surface of the bed was carri ed out

virdhsl (5 6 dEF 25 anual |y nodify the adj ust ment s,
espeC|aIIy the closure neans of the feed means in

%Q% ﬁée‘%twoa kpé)c§ @EQ%P@MG%”%&P%& e hAdNg ang

front o e cat al
Aﬁéﬁpéﬂﬁ@ﬁ@ééo pér &he elar:rceéto weehét Bgtiesasur enent s
with the ten-netre neasure and the visual neasurenents
in atime which was generally half an hour. Added to
t B dORALi nel of "YFO T SpErSi o mPans LT85 ERat TLSWEG  CO-
S&Mrt@nthg | éngt hclof treector whiich | aadi ngrdssctive  gas,

is,a 9033|b| dlsassenbly an% reassenbly of
5

s e RRs 181 Cadl ueti Ry "thE Erosur 6 moans

of the feed neans, an operation for which the average

d%%@thgﬂ3i§oﬁgo%ﬂd QQQaTQEE'ﬁ%%d 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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W thout counting the tinme needed for possible

adj ustnents of the closure neans of the feed neans,
and taking into account the nunber of stops nentioned
above for a conform ng | oadipng. the total downtine of
the 35 dispersion neans during the | oading phase was

equal 2 h 30 mnover atotal-time o mn
fgr the%loadlng of” é?dﬁ% netr%%?f?r%%%gcaf ? ?gbe%f the

Thieg aily sar denld ®@MﬁﬁYtﬂﬂ¥|GXﬁmgk$tarﬁiWWﬂchme@e loading
dedi,cat eflesd N £17226- 1 HhI S DrOCEsS, +H0 {ie Yeriibieatihion he

of the proper operation of the dispersion and feed
nmeRfgator, locgtadahihelof thAe TGpser hed Wit WHed said

de%eeen@ndsé¢3téi.pt@ﬁegs @aeidimyg tﬂethﬁxﬁ&éﬁgﬂﬁh means)
g vention. Since the fejg means wer e %@ ed wit .
cPOSEPE BN SPESRT O e Yy duitomet l%B%r¥%% 1ons

dicepér ;ﬁl@ra:emsa‘im: weran@lso @quil pped 3‘@A/t,h 5@{%t onetedand 20%

j ack t gqable to vary their position
rgﬁa?hve o E l%88I%ong|tud|nal axis of the reactor to

be | oaded, and the neasurenent neans were of sonar

t y¥pe, é?grghgrn3@§&ﬁeﬂﬁgﬁﬁﬁéﬁ the, heh%@ﬁd%f the reactor,
cat al ys and of the loading profile were carried

oGERF ROt 1St oPpPARGLERE ATSPErBIRGT medhsCht Ry be dusty

cehﬁeﬁlmslﬁeeetb@ theHlSnvarbgus, f uretdrenal mdé‘@@@ﬁements
ned abo%g me%e %Frrled real time
S

ut
2 G ot cBET & h P he Berar yet 0ot hgn-metre
r esabtifs) wfsddrd varougs neéasupemEntss MiT etheedicsel ypre-

t@gsgﬁﬁﬁﬂEﬁgﬁnglg%%nsN&%%j'éht4§%ﬁ¥h£$ﬁﬁ€n5f he surface

app ication wa t'he sonar ty e several sonars
aPfan§ég abefeguRar FAFEL9El sOB ervaSHehigphene order to

pﬁéhhb@@9dm%ﬂﬁg@ tthe hollowrshald, ofsddier i spefisd of1osure

means, said n sphere be|n rotated around the axis |,
ope§§§dq§ﬂqQﬁv§ tlmeans 1 order to correct a possible

unevenness of the loading front 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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25 The loading did not require the dispersion neans to

be stopped for possible nmanual controls, the presence

of the operator in the internal hostile atnosphere of

the reactor was no |onger negegssary, the loading tine
was 30 reduced by around 30% conpared to the Ioading

t| nornalky found |nt£he art. Fur%hernnr tl over
Ioaélng quéilty was i ncreaséd” %y cOnt rruods correct? &
acbegns landoconticolds spemparedand 38ednhgahisve control s

as described in the present exanple for |oading the

| oner catal yst bed of the reactor. wth catalyst

par £/ cLesdifre o t thRsUPREE LR arfiide ERe O4FdICRy andmethe

bﬁr@b@@@da@ﬁérﬂhhgdtolkh@'@Qe@@ﬁﬁslhbeﬁﬂ§§hb|e to put

V\E end t n Interventions 1 n. hostile gt S heresrh
P& At FE2gGaligys ofIBIRRTY Foh Eﬁ-sure cans

comptebélaﬁpbwcaﬁbmmaﬂédimaaEW|Gﬁuhmdmpr@csgsrsion means

a rd| o.fo

R o tr St T o o Erhallay JaBhEo i A hee e

1ebdleact 6ps ovanﬁutsﬁhqwrreﬂbﬁﬂﬂﬁgﬂhydﬁ@éaﬁb@ﬁs %pth the

cababyshdpanhi ¢h8S or 28re CLALMS. L. Deviee flqdPadifg the
solid particles into a vessel §2) conpri si ng:
measurement means were sonar type, and the

measurements of the height of the catalyst bed and of
the loading profile were carried out without stopping
the dispersion means, the corrections made to the
various functional means mentioned above were carried
out in real time and automatically as a function of the

analysis of the result(s) of the various measurements.

More precisely, tThe measurement means used 1n the
present application was of 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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5- particle feed neans (24); neans (26) for

di spersing the particles fromthe top to the bottom of
the vessel, the dispersion nmeans (26) conprising a
fixed hollow tube (38), instakled inside a rotating
hol | ow 10shaft (25); at |east one neans (17) for

nmeas r|n the he| ht f the fil I|n bed.

)
poSsi i oned |nS| ﬁﬁ' &”ﬁéilo lﬁflg%ﬁmFoafe?%%%tthe
oAeagungnat Ede sys/t eﬁrbondcotme olthiingl, 15t he dleed medrs 1t

(%%)ssgﬁq/ or tEhepgltSpgﬁS' QAgTeRRs (2Rin anch‘géHglons in
devi ce according to CQaiml, characterized in that the
nmeafs 1 £7) 2FBPSHRAEEF | nd' Rt hk® heigHtO WM R0 tige ARRLERY ©OF
bediinvekvesgel ectromagneti c waves, especially of
radar type, and/or soundwaves, nore particularly of
sonar type. 3. Loading device according to Clains 1
and 2or@Sehar actogrliized iom t ket itheal sbewiomprises aprocess
I nqus r n di il
%%%%rg tLg éﬂ%ﬁ%ﬁ{ﬁ gnggﬁtkﬁﬁ ing Q Qé f%unfﬂefor

parti cul a a neasur nmeans oO e sane ype as
msans {Agidprofeaswding t hkowei ghecobrehe d9dddimg lbedthe

(13hct3@s4 -olfoaghmgsdeybge égﬁemmg tRy&8tMBons, _ with
characterized in_that the same neasurenent neans (17
aFP&de YefhePREASG-8fent of the height of the filling

bed and the neasurenent of the |oading profile. 35
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5. Loadi ng device according to any one of Clainms 1 to
4, characterized in that several neasurenent neans
(17) are positioned over a radius of a curve, in
particular of a circular curyg. -29- 6.Loading device
according to any one of Clainms 1 to 5,
characterized in that seve&gk ffeasur ement neans (17)
are positioned in a spherol aF or cylindrical 5shape.
7. Loadi ng device according to any one of Clains 3 to

6&.Chab@9ﬁ%%iZ@?Ei@oga§ﬁgtQﬁﬂﬂ?ﬁﬂ?af@f&lé@rﬁﬂgésq{iOgssel

the loading profile I's conposed of 1l0severa
transceérvefFSTp&sPiidred i n a heni sphere vol une.

8. Loadi-ngpdevieecageerndinagnko (any ;one of Cains 3 to

7, characterized %g that the neans élﬂ} for i ¢
15measar i RGERE! okt oot | FEERFFF e88ut “onPrgiiedes from
rot ati onaltheoveénent so 9theadbngtdevi c€ atberdiragsed, the
any one of, Olalm k. 10 aharacd er zed ;)
that the measurenment means (f(?()lﬂomﬁdsrleqw ped vvl?e ov
angul ar nbtbe nedhs. installed inside a rotating hollow

shaft (25);

- at least one means (17) for measuring the
height of the filling bed (13), positioned
inside the fixed hollow tube; and

- at least one automated system for controlling
the feed means (24) and/or the dispersion means

(26) .

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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10Loadi ng device according to Claim$9, characterized

in that the neasurenent angle determ ned between the

axis (YY) of the neasurenent neans (17) and 25 the

| ongi tudinal axis (X X) of thg_vessel to be | oaded may
range up to 300, in particular up to 45, or even up to
60 and nost particularly up to 80. 30 11. Loadi ng

devi ce according to any one of Clainms 1 to 10,

clhar actepidied idevilkat adieraiing (E¥ Wniwfortcheof Claims 1 to
masur%m%%a%%%%rg%aj Il% r‘tql%tt I%&an ﬁ@@surement means
| ongi tudi nal axis (X X) of the vessel to be |oaded. 35
12. Loadi'ng 2devires lddedrd g to WW@ F afpbindfecal
11, chamnaeterized in that the axis (Y'Y) of the
neasurenent nmeans (17) is different fromthe -30-

| ongi tudinal axis (X X) of the vessel to be | oaded.

13.. Loadbdgndewbwec&cemt@k@@n@oUmnanyubnﬁ djzﬁlmﬂmst@ to
5 12, gharagierized indhal, | tucanpriises eans 1oy, ror
conparlhg t desired “and neasured | oadi ng profiles

i n par tegghainpheddecodpadisen meE@fs 1@ e lconpireposed  of
i npl emepted, 110t 14nskoadipg deyd o8 Ae&Pr dilgat oh&RYsphere
one of Clains 1 to 13, characterized in that it

conpri §84UAR -aut omat ed control system conprising jacks
(29, 32, 33 34) allowing, in particular, automated

a t|on r. i fi.catiaons of th% adj ust nent q?@ ter§ "
of - ﬁ nge C¥eais A2k Cakd & 6t hoened.%ﬁ 1 oh ©
rreans (726) ckuamapanemlcz@ldar iaccdrditng ttee t heedat a fT'om for
the ne L S he At and m t
analysﬁ%gogggﬂg fi % P?é%?hgf té§5£g§§|y5?§ aefls)
dur,ﬂgcpﬁggpﬁéed 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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20 15. Loadi ng device according to any one of Clains 1
to 14, characterized in that the dispersion neans (26)
conprises a rotating shaft (25), attached to which via
flexible fasteners (36) are_ggflectors 250f the strip

type. 16. Loadi ng device according to O ai m 15,

characterized ,i.n_that _the raqtatin hafit (25)_1is
o 1 w030 £ Radar Ry dovi o oo arar i o a5 She B P°
d ai ns 1patdedl5, characterized in that the neasurenent
means (17) is firmy attached to the rotating holl ow
tube (25). 35 18. Loading device according to any one

of 3@ ailRedingo de7icehacareiingedd mhang et Claims 1 to
di sper sbon dreans-(6): &onphi sesita i xednpelikew tkes for

38) installed insjde a rotati hol ] ow shaft (25 .
o) nhBerifab oL 2 A AIDY Mo OMe2lahtab?P) Loading
| oadi ngrprtafleke iis @rrarievplaaceathe SOloadiary deviceans are
accordhggphgeg @hgh%ﬁeHgg%(acterized 5in that it

at Teas

conpri ses one neans enabling the neans (17)
for nmeasuring the height of the filling bed and/or of

the | oadi.agnpr ofitiect @ CAMM QUL A dfanslatd Ocidins 1 to
order to entér into and exit fromthe holl ow of the
fixed tibe (YBIT2sPetiaf|y 1T0i nthrler tlo t glEPTises an
measur enebhs ted0 coh@adiing ydeunc eageardimg {a-lany (one 32,
of C aigs %4§o §6mpharacterigrd.i gpatathe fegg St ions
means (24) i PHEd wilth Bt Heast? ione® Autdhet ed
cl osuréor modifications of the adjustment parameters of
the feed means (24) and/or of the dispersion means
(26), 1in particular according to the data from the
measurements of the height and/or 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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15nmeans. 21. Loadi ng device according to C aim 20,
characterized in that the closure neans are conposed

of flaps (28, 31), the displacenents of

whi ch are carried 20out by regpote-controlled jacks

(29, 32). 22. Loading device according to any one of

d ai s taQ -, characterized in_that, it.. .
corpr | 405, T eShTbr o Skt hEkhs CBay It BEOTI e
one autiematedr25shatedf.f val ve. 23. Loadi ng device
according to any one of Clainms 1 to 22, characterized

in that the offset angle between the rotational axis
(292) bPafReINESHS CE2BYCPEA1BO BPspérstng®t hehgspraerized

parti |C|i€15 tafnaotb |th§ Lengir-t ydisnal a_xéé%sﬁx'oX)e ofedrhe lenabling
vesse 0 e oade ranges u to 30, t arti.cu arly
vosvel 1h? DR add onae? Rt o the BRI GSE' B Yine
d ai ns f11lan3d5b23, achitcacteet itZed iaordihat phefile to carry
rotati | _axi VAR e s, for_di r Sin e .
solid %g?tFcﬁgéééaégﬁéqe%grgpg?Pvgotgngﬁ%p%ﬁ%oghﬁgleXlt
| ongi t ddicRalthgxire LIxwX)o fofthtchef ek efulr® béS) oadedecially

paral | el, tegkhebatber, nkbhauadknkaast one automated
jack (33). -32- 25. Loading device according to Caim

24, characterized in that the axis (Z'2Z) is shifted
reloat i veationgheeaxice @XcXrdaver ta dirst aitce sangldndpl to

to 50 5and i articular rangi up to 20 cm 26

Pr ocesd oF or A W ] d-parPRelde ntecd feets () is
W t h apdeviidedas wdescr iafed lascdr diarge t caanymaned of closure
Aaims 1 ta 25 in which:

21. Loading device according to Claim 20, characterized
in that the closure means are composed 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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10- said particles flow fromthe top to the bottom

the height of the particle bed and/or the | oading

profile are nmeasured; and the | oadi ng paraneters

are adjusted, especially accgpding to the neasurenent

of the height of 15the filling bed, and/or of the

| oadi ng profile. 27. Loadi ngprocessaccordi ngt oC ai n26,
characterized in that said neasurenent requires that

| dadi ngobdispopgpedctorckesdinianol0lainukés, cReracterized

especi ahl ¥yl gss.{han, ps mpuges, i npRatdCWlar 4888 to the

than 1 mnute,  and in particular does not require
| oadi Nng*£6 be'stloppBAr Z8Fibtea’CacEGFEiRg W CcFai m2ecm,

or 27, sehanacberized12%i rahhahgt he parapeters of the
feed neans (24) and of the dispersion neans (26) are
adjusted as a function of the neasured hei ght of the
part.i clbeobeds dnd/ aroafiridiesdbadi pgrpiofleke,intel & | vessel

to a [t a into_acc the, i
SOgeogg??i€$hggt%r§%§6¥ﬂ%h%gvégﬁ%grﬁé% egﬁgégggn%2f¥) oy
29. Protesofa€éerdicng te ady énewsficOli:ains 26 to 28,

characteriszed bArthat ckhe1prarshlthef @bpMRasUhiNgothen;
| oadi ng profile neasures the hei ght of aF 35 | east one

poi nt for t8&chlghaPttof OSur Fa6e BREALFEBr €88t AR, @Es the

than 20% anddphef er-abliyecl ass tharui%;okntihe tot al
surface ar of the device as. defined

a. , -33- 30. Use
according 15 ARy Cond SF AR S G ZE0FS grdt heebec ally
process aecopdidigat c@nyhenecefs uCeaiems 26f t h29 hdigrht of

[ he .l t t
carryl ng .‘BH"el Ehe149 o!;a'égéofané/oksg% t%el%%%éf%r%%e.

in a chemca reac r the rotreat nment
hydr ocar bons. 31Use of the device as defined according

to7any1eR8ing process according to Claim 26,
characterized 1in that said measurement requires
that loading 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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of Clainms 1 to 25 or of the process according to any
one of Clains 26 to 29, for carrying out the 10

| oadi ng of at |east one catalyst bed in a chem cal
reactor known as a "radial fkew' chem cal reactor,
especially a reactor of a unit for reformng

h%%hoc%%%o%% the device as defined according to any one

31.

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 for the hydrotreatment of hydrocarbons.

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.





