!

~“adsorbent Tl agsdnatednm shitss| ©da iprecass fourtingdg oW Rt ctias

1 Process For Treating A Catal yst Or An Adsorbent In Aﬁ-\%&r(ﬁ’l}edZBed The

' Cubsequent  agi tation. of a pu Séfilm@\ﬂli\\\ilmlﬁlllﬂl P "Tase or Shdes PE
&hat

pul verul ent adsorbent (pul verul ent means the mass of the solid is in
the formof particles such as a powder. "extruded grains, beads. dragees,
pellets, etc...), the process consisting of agitating the solid in a
particul ar manner. This process is particularly applicable to stripping
particles which are to be separated froma reaction effluent or to
regener at i oFF VT tT VAt i o1 g ﬁ%chei‘.%x %é)olf %jiucgseonrg[feinotnef; A catal yst or
an adsorbent. In general for tHe9E§58 6F% reat ment. the .cataqlﬁqst or
USSHIYSYr ot ar y
furnace and for exanple a |louvre type furnace as [ fent WRkAsed

St at eggigdipermt auglvaens gafalfue7mass 9T ¢ as%?e%@%é%m%?t %ﬁ%&{% c?’ aNts necessary

for relgag%eer ati o . aGhi Val RNt §8GhkiViad LA, as QO pdvRiel \eRii@del Qftaind. beads. ai r of

a gast ai ni'ng oxygen ich may or may not be diluted by an inert gas
SUCh afagBist FPPNOL), @B Progds casivarty of agifating e avtjsl ie 2 paficurmdnng. t he sul phur -

contai ning and carbon-cont ai ni .nq{ contam nants, and unde;} t he agg{r opriate
operating Goigidesssparticalsdy dpmigatleRpEPaingParticlss waich At 1o pf SRAPEE 88 ., to

carry out this type of inpurity burning, . t boacarry
out t HFstpR pEug Of B’gréﬁeé‘re%i"bﬂr golcrt’w%’iorr’riof gerw!‘;ratel%??rre% g%ra-ﬁ(%}gg%arﬂ?‘s%t out

stri ppgdg benitt i s advant ageous to operate such that the catal yst or

adsorbent 'i's in the formof a fluid or fluidised bed, as this technol ogy
effects exgglhRR thedls wgedofmpdatnamt. tthearmdlyt or Eisgitditsiedeivaed erettnsl Bgdy to
carry out hydrocarbon conversion reactions is well kn@v\n onci Lone exanpl e
bei ng fumabe it aerbyar o romek ifpace PAUOTLXRPIE &t YUUE 5t BIPE HelRFIBE @ hat
type of . arrangenent; 94-20213, WD 97- 0 =B o tion] NE

i nvent VBipdpyaes ppasat grsﬁ?vgc?ééé) el aﬁrqreﬁachﬁ%%% f ﬁg?@%pté?%%rﬁlfﬁﬁﬁbeggﬁvent

sel ect et LA Gariof! Q4HulARTRC DYir 63k dloksisinaRdxats oblaantas of mbonaoat act
in a vessel, Wth a second pul verulent solid wth a different

gr anul @iREd v argRBERa dugh howBbgdnharany lyat capéble.Her $jamgte. globureins ths sulRBUpr esence
of at |east one gas. This process, which causes said solids to nove, is
parti cobreainipg appcirberb¢aataimng eTFHNRG and under the appropriate” operafing condition

regarding temperature, pressure, flow rates etc., to carry out this type of impurity burning.

It has been shown that to carry out this type of regeneration or similar treatment or to carry
out stripping, it is advantageous to operate such that the catalyst or adsorbent is in the form of a fluid
or fluidised bed, as this technology effects excellent heat and matter transfer.

Fluidised bed technology to carry out hydrocarbon conversion reactions is well known}fe_nly
one example being fluid catalytic crécking. Thus a variety of patents describe that type of
arrangement: WO 94-20213, WO 97-39300 and US-A-4 925 632.

The invention provides a process for bringing a first pulverulent solvent selected from the
group formed by catalysts and adsorbents into contact, in a vessel, with a second pulverulent solid
with a different granulometry, generally lower than that of the first solid, in the presence of at least
one gas.

This process, which causes said solids to move, is particularly applicable to stripping

catalvsts or adsorbents, or to regeneration of catalysts and adsorbents, or to activation or reactivation

or rejuvenation of catalysts or adsorbents.
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catal ysts or adsorbents, or to regeneration of catalysts and adsorbents, or
- to activation or reactivation or rejuvenation of catalysts or adsorbents.
bed b nmeans of a fluidisation, gas, the particles of said other pulverul ent
i« solid having a granulonetry which is different fromthat of the catalyst
or adsorbent particles. The invention thus essentially concerns bringing
pul verul ent particles of at |east one first solid selected fromthe group
fornmed by catal ysts and adsorbents i ntfo cont act , _,yvjltth novenent , preferably
in a PICUTd™ERS fAT A BRSEHODEE: Wi PHYTHett Fal T iS5 4"Y 84¢E Dne second
sol | dbrartr'l‘i]oemepr@&%cglls%'ﬁe szf?on(tggt%@l'”egﬁggs'f ¥ ad@frohiaglicl s sufficiently different
from eRat oot the cata yst or adsorbent to be able subsequently to separate
“"the two sofh GseRR8 kHuY essénflalpabhdemsbafgidgypusenesnangles ofret tdag e ésence of a
gas which is capable of fluidising the two solids, for exanple air, an
_inert sgaselencddiyn gagrove Grred by PRSI 8¢ alsaP B G MFIMED FOYEREs can be

carried_out to _effect strippi.nhg of a ca her lid with a
vi ew PEEBPAR AR E" 'ﬁ’ij’éed(?é(ga “93’%‘”‘ RIS gsfaag}é?s} 89‘{Sregar%¥tsﬁ¥ed’ g‘é g@ﬁlg or reacting

react apl ng1EQetMio¢ bhich REYFBERY dBtghyrdagahaer dnoughtdictea coat act .
Strippl ng seeks to renove hydrocarbons still present on the catalyst, in

part i auik absddséntig toseyaraelint ald ®ligassilyfioparaselinpy sregiive, (nghepreseatsiof ahot air) or
under the action of an inert gas, such as nitrogen, or under the action of
st eameey wigk orrralilo Rf dedisingrtie s BiEs £ MY 85 Be™FhEF 840U t o ef f ect
regenerat.i.on L& a(;toi vation, activation or rejuvenation of a catalyst or an
adsor BERE MG RE T SNE S0l i d can, for exanple, be alunina, silica, magnesia,
sand, m Xt ggesrotREER carrian6li Gl sfecOstrifping @6 2 oftalyshesayodteabofigtvath al n gener al ,

t he maxi num di nension of the particles of the second solid is half that of
the smudw estepalitmenss caelyst ort thie splidrfam $6|epgousTH ESATWESEICHH WHI ¥HM he t wo

solids and the gas such as air are bgought 1 t ' . sui tabl e
orevioush A b0 rﬁ&g%& Lo Al i le

vessel thFanrﬁoﬁ?‘Elh%Fﬁéeﬁloqrf‘ﬁgt ‘QWdCOQ?gt‘esgtgﬁn“ E3srtated.  Advant ageously, it is

a furnace. Rt Vc’a?@ﬁ, AloakibRar ROhd QNs\abil o, BASxathbRtalr i(feteiaBI hSY:SY @M whi ch can

fluidise a bed of "solid particles. In a preferred aspect of the invention,

t he progesse cansbihsneafagnatlualitragen, pe pidedthe adtipy ofgteameon arrperudersde

. . G561 YBu e pe oersdey _

introducing said first solid (catalyst. or adsorbenttvgt.oanogres%l d isnecond i nert

sol i d Abs PALESS FDRlAR DYPBIES R ANPTeE TGHEEING) "HFVHY FHALE °T{Bg&tHiet or

separ a%feJ c)éfaly\s,wolrgrba cl;rggﬁl.al l'y advance, i.e.,

The second solid can, for example, be alumine, silica, magnesia, sand, mixtures thereof,
ané dust or fines of these catalvsts. In general, the maximum dimension of the particles of the
second solid is half that of the smallest dimension of the first solid.

The vessel in which the two solids and the gas such as air are brought into contact is any
suitable vessel in which the solids and gases can be agitated. Advantageously, it is a furnace
provided at its bottom with a gas distribution system which can fluidise a bed of solid particles.

In a preferred aspect of the invention, the process consists of gradually, penodically or
continuously introducing said first solid (catalyst or adsorbent) and said second inert solid at one
point (for example one end) of a furnace, together or separately, which gradually advance, 1.e,,
continuously or intermittently (periodically) towards the other end of the furnace. The two types
of solids are thus introduced into the vessel, continuously or batchwise, and they gradually,
continuously or in batches, advance inside the vessel up to a further point in the furnace (for

example to its other end) where they are gradually removed. At least one gas 1s introduced art at

least one point in the furnace, preferably a plurality of points of this furnace, to fluidise the solids.




continuously or intermttently (periodically) towards the other end of the

: furnace. The two types of solids are thus introduced into the vessel,

continuously or batchwi se, and they gradually, continuously or in batches,
advance inside the vessel up to a further point in the furnace (for
exanple to its other end) where they are gradually renoved. At |east one
gas is introduced at at |east one poi nt in t he furnace preferably a

pl urallty of FOI nts of tth S lfurnace | ui rstsr atne,.S9 o} $tedd The as
whi ch Tpa&s 88i°h REFIGHOHERE eccékf‘é‘lytle%asbe?i“ﬁ “O”St Wo' Y unctions' T rst

f l ui dltrs'@tbﬁsgﬁ (Bgd RJAPanla%nErQrang Aus e L Qgﬂgl\ Iﬁ@@-treaatﬂrq té’@&r{xﬁﬁatet ih anSf er in
ed, and secondly as a reactant to participate in the desired

"react in@Bsided rdabtnaip pHlei applicaton uoded esnsidonsnder at i on. When the application is

to stripping of a solid containi ng h drocarb%ﬁqﬁr for exanple, the Las is
_advant ageo\b@#rythaawh@?ﬁlofalsrﬁ%éfé?%‘t&’eo AR RITING M OZHP oMy texﬁ%Pée $5ch as

“nitrogen or st eet%551yr WALA g}ogfrate){em&er | X cg‘ll'rag ggsag&eas%ﬂ%%t?ﬂ ey the

appl i ¢4t ¥ fapas ron a soll ntarning —carboh-contai ni ng and
sul phuyzcontalpi PEnAERESE t Smed bR agﬁﬁatﬁusesttobeeeaaa@m dHiaSTolgc@@sidgd permi t
conbustion reactions and in particular it nmust contain oxygen. The reaction
ki net i @moptortafiizomd sainthrsottphiog deposiny thagisonsabear oridiFed Bado tryrmithe

conposi tion of the gaseous mxture, for exa xture coEstltut ed by

gr eat ePTEESIPREIRIONGENANT PETRNAT Mgt Fonta Clx?’%e@gﬁ l“f feﬁaéolnd%ea%ﬁrﬁ VRE reaction),
and oxyg gﬂpk(utr ghrﬁﬁa%%!‘ ?rre%grﬁroﬁlgbebxr 6L B Mon YHRN{BE BRI ERlkMPlelS 10

activati réactivation, ‘rej uvenation, specific reactive gases can be
used, gixtRetond@BEbOfreas oA lma('fqubfn&mesfo@mr exagpl @o shydoegelr, relryidr)ogen
sul ph| de. anmoni a, chlorine-containing conmpounds... At the vessel outlet,

wher e tiiexpiensto aseoldae fhearaligat Ve thg FRREBEALS) 1OATHA iR TFAREREOS BT i d ar e

renoved, the two solids can be se ate | yst or the
stri ppEd EBIIHY SBYFIIE HECR St 85" 55 LE %eem}egﬁg)ﬁeer%gt eg%%ref tggct |€ﬁe{i§ed or

acti vat e, of nR@rJo%\é%maﬁl@éiaﬁ%m Qﬁl@ﬁneb;%htﬁlgmd‘ espoarRd, Alsovesdeaitegrt solid.
Advant ageously, at |east a portion of the inert solid is recycled to the

cat al ysierothe@eks atib éntalysts premisareant) avesspbn SOW] prg T anPfoértfteltwa ks paetai ns a

sui tabl e heat | evel In accordg\rglce Wit h Qreaslent Qvent 0 it will be
C?,t

not ed EPaTRTet R 5&‘5%“5‘53/@? CPplysh @5 BEBERP: 58}5 o tg el THEHS8XLel or in a

number re%&x%%&sﬁ el e %F'r@ﬁven!nted B asriRe Bei¥L$&8lerddS ANt Uk Clogt . It 1S
al so possi Bl 0 pass the catalyst or adsor bent through the same vessel

sever alqdunmasouslg ngiletet Hpem\zse&s&{e ihgt wdiid Ghretyeied solthddcaigysber ndseditred (cat al yst
or adsorbent) is brought into contact vvlth the fluidisation gas, and in
parti cufearmeptiyesstie Toiniseanipgs retins sppdlsdratiedely ot ary furnace,

In accordance with the present invention, it will be noted that the catalyst or adsorbent can
be treated in one vessel or in a number of vessels in series, if a single vessel is not sufficient. It is
also possible 10 pass the catalyst or adsorbent through the same vessel several times.

Inside the vessel in which the solid to be treated (catalyst or adsorbent) is brought into
contact with the fluidisation gas, and in particular in the case when this vessel is a rotary furnace,
where solids are introduced at one end of the furnace, internal means such as baffles are
advantageously disposed in the furnace or vessel to force the catalyst or adsorbent to circulate
from the entrv point into the vessel to the outlet point. These internal means can, for example, be
a simple metal piate, or (at least) two plates disposed across the vessel, for example, which thus
divide the vessel or furﬂace (for example cylindrical) into 2 or (at least) four zones.

The temperature in the vessel is regulated in different manners: firstly, the quanuty of

external energy supplied to the svstem by the electrical resistances, gas burners, exchangers or any



where solids are introduced at one end of the furnace, internal nmeans such
: as baffles are advantageously disposed in the furnace or vessel to force
the catal yst or adsorbent to circulate fromthe entry point into the

: vessel to the outlet point. These internal neans can, for exanple, be a
sinple metal plate, or (at |east) :two plates di sposed across the vessel,
for exanmple, which thus divide the vessel or furnace (for exanple

cyli “d“ L@l ki J%Eg o 2:Q0af ae LBASE Jor LMY 20088 rIhant QIREN B ticind N the vessel
is regy Ui'ated i nodifferent manners: fiTstly, the quantity ‘of externa

ener gy.ssMppkh eduterbhae esyahen thyertddey ekadity lédbuch esasslamcesiergas burners,
_exchangers or any other suitable neans, secondly the ﬂuantlt of energy
“ext r act. didalfyr mcrmsrremwmoérfhw%@éq ?tnbe solid, oy Rertiealet @bt B TewRe B pI at e

exchange traversed by a .coolin er or oil,

_final I§T Sﬁ‘ﬂéecg‘:j‘}’:\% liorﬁ%%ésllat fhc?r?amlt“ngorf yrwqrat o@ﬁ %é)pg%ﬁ%:;d{de%t% \é\}g%treat ed and
“the fLQW GALE AL whdien menest isAldudi beryhe. If Tedepgenaibred e @at al yst, for
exanple, it 1s possible to operate at 500C with solids which pass through

the vessshing moledusxygends in@Roduoesris 2 quafitity s@@mr@tqb@w stoschiopgigicpeding t he as
cont ai n| ng nol ecul ar oxygen is introduced i osﬂ qi Lty Isuffl cient to
obt ai Bf g @erC@ﬁ@PW endSBIPPHTTF I2IBRS SRS &F ‘Bé"r‘?“ A A2 &nd

sul phur - cogt al SQ}TIQQ&QSFQ%?I%E greseg{ m@etménqgt%tha@ 20 B RY LRUEens]fRe essenti al
feature of é Invéntion is to have a sufficient gas flowrate to

ensur QluidstanCBf%ﬁtﬂr@@olﬁfana beuffitiéns bassoki rake an ehsere aufetst 6% Rdmyasorf dfow rate to
ensure at | east 50% conbustion of the carbon-containing and

sul phuhe @dt-armiimeg adégéls‘wt sontaipingadepniisna can. be used as the inert solid,
such as an el ectrofused a

1700 kg/ nB
and with aAQraLéfﬁ’ﬂ’iaé?’Pe?erVe%f‘S h8§1§n(s il sué‘bﬁs”a?\negercgér‘\% et}|51r%e golblteya 308

m cr Owlthdg% v RAH F0o YA ahd/ with § Qraﬁl"onﬂe\(’ebﬁlgﬁ t1gHih 300! Qs I'Q(ef&fabl\lmtom CI’ ons). As
i ndi cate ove, it can also be sand or other solids with granul onetries

of thesmanErody, dere pitidagnivitide asagefmamulphenabiubiOnaicropy). i 4s whisdedrossi bl e to
use a product anal ogous to the catal yst usec} i n cat acking oil

| ti
refini frfbg\ﬁumcﬁﬁsa i Desand o PHRTIN At 2Tk icaE G e Otats. BB & Ey‘?fjﬁ‘gam?”g? dexanple. It
Is als u%r!mt% G 5 sgigsalfblqu%seoi oldHRLE 2 QREAS Q@%e@d{alvﬂglséﬁiﬂ?!'c&ldivﬁé' on or

t r eat met St Var i'ous pro ts and in parficular products of the sane
nat ur ecagideSeinmaives @it kanhiemdveatied; sShemalcyons foradxystle @ris alsalsor bent s.
The aranul onetrical distribution WI| be adjusted by known techni ques for
separ apossigie tqusk Gieas af éust O@MQd&Sfl“SEF@JﬁU%ESO“ Oy EFHRTRES @P°‘§€Fc€éﬁf }y." The

101 ot 50 a5, LDWLBLeR, LEGUL 00 4 VISSESEANL LKSTLIR, g, mi”
second,;,AELL Tﬁ%¥ahgom§§fcay\@%ri5\ftxo§&ﬂm@ |a@uste@ by IkA@@ techniques for separating
pulverulent solids, such as cycloning or screening.
The fluidisation gas flow rates required in the present invention are much lower than those
normally used for fluidisation in the abserice of a second, inert, solid. By way of example: a linear
velocity of 1 m/s (metres per second) is required to fluidise extrudates with a diameter of 1.6 mm
with an apparent density of 830 kg/m3; a rate of 1.5 to 1.8 m/s is required 1o fluidise beads with a
diameter of 2.4 with an apparent density of 680 kg/m3; a rate of 2.2 m/s is required to fluidise
alumina beads with a diameter of 0.1 to 0.2 with an apparent density of 1200 kg/mJ. However, if
the catalvst is diluted by an equivalent quantity of alumina (inert solid) with an average
granulometry of 100-200 mic'rons, fluidisation can be achieved with a linear velocity of 0.2 m/s of

air.




velocity of 1 mis (netres per second) is required to fluidise extrudates
-wWth a diameter of 1.6 nm wth an apparent density of 830 kg/nB; a rate of
1.5t0 1.8 nils is required to fluidise beads with a dianmeter of 2.4.with
an apparent density of 680 kg/nB; a rate of 2.2 nis is required to fluidise
alum na beads with a dianmeter of Q.1 to 0.2 with an apparent density of
1200 kg/ m8. However, if the catalyst is diluted by an equival ent quantity
of alumna (inert solid) with an average uranulonmetrv of 100-200 m crons,
f1ui di sat | mecarprerssss Hedveaiafi R PEUT S Pe s PEPORIRY bGP M of  air.
Usi ng the process_of the,inventi - L r adsor bent
r emai ASPFGPEFF ¢ ipsaf)tgrrgssg%mw tohgéé%hglh%grp@?{tgbéﬁé?%fﬁggﬁﬁgﬁ%ﬁgﬁgscendi ng or
“pl ungifg £ st BE.RObLRBLOEe LiReis eSSkl in (Ehenge atsaloyS illoneradsarbent particl e
size is in general in the range 0.5 to 55 mllinetres and nore frequently
i n t heref@ngein GheGaige 03 wrh mAhd he adip of Gk cethies: CREEPPSH Wil TEFSBIDEAL Wit h
"respect to the inert solidis ingt ,.rg}r%geoo J“gg,l by wei ght, preferably
i n t heneraplisds O the rnge §.130 1 RS WRig; e 2 AR5V PH&° §ds can be air diluted to
a greater %gx li?%esdea%ovgxtthg E'zIs.’carY\’éetahl & 9% YAEBr orGQEk eAtnt RAINNG: K@Edned by adding
pure oxyge 89 %y addi ng~nitrogen or another inert gas, or by dilution
Wi th alynbRashe damant ia8dndpurt beyee0absidtion ngasesar adgthérnaircgssed above, the
furnace can be constituted by a plurality of zones, for exanple
r ect andjuticarwiihrat feast &1pation af thefcombstorc@@ie&ul at i on from zone to zone through a

series of baffles |ocated. between the ipke ol t &, f e various
zones. |t 1S H5a%ET AR LIE° ﬁléréac%%atn%é Cé#ﬁé‘iegh E?}]Lg{:ig %kgs’ %égsr?%rrgyof f ur naces

Connecxte\%%,gkﬁgﬁtnbﬁ(e Mintehcddnslenand ek bR P amatiisuh nagit af bafles magdeqgas fl ow -
rates Ich can differ fromone zone to another of the zones. These zones

can bebddi@paséder mdsetdsefer the variows zosas alt iserossiblgytp Msernst ainelq ywasedufur naces or
belt furnaces, the present inventjon has the advam.a %dgl];sﬂohavtiesng better

t enper serigfr @ fEEAsESSOIMeEALOBF NG B I PSR ChS PP RS THRE R e 1 FE's °“TAS better the
heat can . be eva Il | &8 dad REAGHRE Wereshe faster
sui tabf”g’dbﬁarnr?f r?bgcly@%%gztoﬁ?!ﬁea °‘ﬁ§‘l%|{hg%é“§§;grihﬁgg& the oxygeﬁ content of the gas
m Xt ur . ,,kh@ presence of a large mass of inert solid also enables the
tenperatures to be controlled b}/ preventing the f.orgﬁt 'hon of hot. spots. A
further mmajWith sdaraisuagdiregces el Srprcess B BIESThBVERGR AL 1BHh29Va"%5 Pe able to

treat mxtyres of differ glnatn? (P:xﬁcgbgailuﬁ/n%ts?onv\de;i#lngei tfnte@.r ?HJ eﬂEﬂﬂyﬁé_aﬂ%r ies, which

i s not "HYSABTF TR H AT T ER idi sation furnace w thout using an inert
sol i d. be evacuated while controlling the bed temperature, the faster suitable burning 1s obtained by

increasing the oxygen content of the gas mixture. The presence of a large mass of inert solid also
enables the temperatures to be controlled by preventing the formation of hot spots.

A further major advantage of the process of the invention is to be able to treat mixtures of )
different catalysts with different granulometries, which is not possible in a direct fluidisation
furnace without using an inert solid. |

The process of the invention can also reduce the attrition rates and thus the formation of
fines, it can homogenise catalysts better, 1e, fewer erratic movements of catalyst particles are
observed.

The following examples illustrate the invention.

In the first example, the catalyst is regenerated conventionally in a laboratory. In the
second example, the catalyst is regenerated in a rotary furnace (rotary louvre furnace) with no

venuine fluidisation. In the third example, a furnace is used in which catalvst fluidisation is caused

either by air, or by nitrogen, but in this case without an inert solid. In the fourth and fifth



The process of the invention can also reduce the attrition rates and thus

- the formation of fines, it can honogeni se catal ysts better, i.e., fewer
erratic novenents of catalyst particles are observed. The foll ow ng
exanples illustrate the invention. In the first exanple, the catalyst is

regenerated conventionally in a |l aboratory. In the second exanple; the
catalyst is regenerated in a rotary furnace (rotary louvre furnace) with no
genuine fluidisation. In the third exanple, a furnace is used in which

cat al yemoRs. UihePREEICBAS NsaCEHAREY VIBiRhBY YT £FPRINIBHS BYEXATPE Syl but in this
case $nthout fn |nert solid. In the fourth and fifth 6 exanples, the

oper aPFoR 8 ™8 or dance with the invention: continuous in Exanple 4, and
~"bat chwi se in Exanple 5 Cowna{ahh%qaﬁm@gpke n 1. A petroleum cut

hydrot reat ment catal yst Ioses its activity during its industrial cycle by
_limtati onA ptrdacess hygotrdaaneactaajyst Dies éts aew/év tdorlrtgaermstdelmyslﬁ ts. This

“poisoning is reversible if the carbop-cont n| n eposit.can be elimnated
by coﬁﬂ‘f‘ﬁlopé’ﬁa%ﬁfﬁfﬁj@‘f PORE SiTeh PGP STBYULIFRPSES %8 éf"éﬁf‘bie LF&{‘I"'yst was

sel ect g - ot %r& os azpagrb%t Qinale znc%ﬁt%ll'e@'@oﬂﬂ.@ﬁﬁt' th’h@q% QerfeCt ly
cont r of 1 &d"condrt | to prepare regenerated solid which coul d act as a
refer eRLavdidd cIahB/stO\I/i’seslélectécffbt shdetes tbdrived degdnewionCaemlignsindkr pofealyt / nol ybdenum
on an al um na support, was in the formof extrudates with a diameter of
1.2 nrronllsthenoticionst o Roepgre G regramaie Ifia PYISh CqUS) 2ct RohEBTSIFNY OMBy wei ght of
car bon andd 8, 7i, of sul phur, was introduced into a glass reactor, then

pl aced®i™ e?;1”{’/eéjrb[e'iocal furnace. .A flowrate of 50 Iitres/hour of 90/10

vol /vol ni tLe9&en/ advhlyMoKbdeh@n bi ﬁvﬁfnﬁﬂd_f,uﬁﬂ@ﬁ Padn ok fealot darudhie withenper at ur e,
measured using a thernocouple placed in the core of the bed, was gradually

i ncr eas éidmaadfllef hmf ok s@nivoof ¥ abf @@@@mm'ﬁm chsuning A% @80‘@12}1%% gaseous

m xture was then | aced with pure air, ﬂ’ﬁf?/e ex erine was conti nued

for 1 ¥E9Rardfefre g@%bg dwasvwéodU?eégé%%asféeame 85 sV eEY %ca with the

correspendi W Y F s SPe&khkdCne Ut ame @hea and its
cat al thI%C é%?l Vi th§/rg % pooggbsﬁﬁgﬁ[gg??gatl on of Seat reol etj’m cuts. This was

measur Repd-tu@, Pledstred tuelsg aUﬁlbdﬁgccﬁxBIer‘ﬁlac&f inC &tk adoyes bf, thatbedy wrsegday of 30 bars,
a tenperature of 350C, and a gas oil with a sul phur content of 1. 71% by
wei ght inpassbenddef fr & aee ayvl03e ey 4dPut 4] $80ke i Baseous mixture was then

replaced with pure air, and the experiment was continued for 1 hour then stopped. The
regenerated catalyst was compared with the corresponding new catalyst, as regards its specific
surface area and its catalvtic activity. for hydrodesulphurisation of petroleum cuts. This was
measured In a' pilot test using 50 ml of catalyst, at a pressure of 30 bars, a temperature of 350°C,
and 2 gas oil with a sulphur content of 1.71% by weight passed at a space velocity of 1 litre per

litre of catalvst per hour.

Fresh cartalyst Used catalyst A ! Laboratory regenerated
catalyst
Carbon (wt %) - | 10.0 0.12
Sulphur (w1 %) - 8.7 0.19
Specific surface area 220 - 203
(m?/g)
Average length (mm) 39 | l 32
| HDS activitv 100 (base) 1 21 | 95

Comparative Example n°2
This example, which is not in accordance with the invention, describes an industrial

regeneration operation carried out in 2 rotary louvre type furnace. The used catalyst (catalyst A)



litre of catalyst per hour. Fresh catalyst | Used catal yst A Laboratory
regenerated catalyst Carbon (vt %9 - 10.0 0.12 Sul phur (vt %9 - 8.7 0.19
Specific surface area 220 - 203 (m/g) Average length (mm 3.9 3.2 HDS
activity L 100 (base) 1 21 95 Conparative Exanple n '2: This exanple,
which is not in accordance with the invention, describes an industrial
regeneration operation carried out in a rotary |louvre type furnace. The
used catal yst (catalyst A) was introduced continuously into an inclined
r ot ar yaf intdiace cprovéudigdniniat ncliredvetas furacgo@vked with lowries ¥ol%Pdeted circul at ed
over the |ouvres thr oug[h whi ch_pa 3&9 a stream of,,.poqtai,ati roguttmgé)out 4000
|\ B/ hTheTRid Reécigreiatey ogf PHIgY AN PYEVETEPAYT hE BB Was" - 3po%9%nd did not
“actually, fLuidise t Bt iebeffallPRG@%SEe Of the
r ot atik n’h'ob-n? heéoc{hégt,%e ia]?%%géﬁés{%dm%&gl\?agﬁtl @E\églgi on of ‘the bed which
.ensur egdaa: hQnng enehtssS 0tdackt gase exabanfyge wibhet catedlyisght bednsrerméi ned for 4
“hours during which exotherm c reactions_of carbon conmbustion and netallic
sul phitdécdxiicdaniuos a hopoganeed solif/zas sxehapgeo T e Al S 'EIRISHED ‘P8B! h was
injected into the head of the.furnace sQ. as, .o - - pr oduced.
The t SKFEr AiEh EPrTPIC| B2 Rl 3o %/“ébt”glﬁ’gda“\?va%‘e‘élg{\r?‘\r{@ﬁﬁegg"lggg’%‘he doubl e
ef f ect . Of .S UPRLMING cHQbir B S00b RPH N Inf2€re€ tRdhy Bdad REthe Alfack edTBMbNG heat vi a
the cooling air so as to maintain the heat |evel at values close to 500C
over 8§@f6.efihetther wodistd. t Tiecdmpemtrar ipalfile in Caet cekayst badeyps irertzalledhy &8ntrol led in
this fashion produced satisfactory perfor nces.,opomev% they .differed
fr om tdedeelise: of HePPEESPEHTE PE LA EAY SUREANE IRV £°%4 4B, ea°t°81|“i]£"’ % egener at ed
I ndustrial regenerat t S FE WMSlted Gakekon (WM 9% |
10. 0 1°°G7 127" i‘é%&]egtﬂﬁvr&?\/ﬁ%éé&og.g %&%ﬁo%%gé_?fg/ %ﬁgiﬁ iytc surface.area - |
203 19@&talyst regeneration controlled in this fashion produced satisfactory performances, however they

differed from those of the reference product.

‘7 ' Used catalyst : Laboratory regenerated \ Industrial regenerated
i catalyst from Example 1 catalvst

Carbon (w1 %) 10.0 i 0.12 | 0.28
Sulphur (w1 %) 8.7 ! 0.19 \ 0.42

Specific surface area - 203 | 198

(m¥ig) l

Average length (mm) - ! 32 | 3.0

HDS activity l 21 i 95 ! 91

Example 3 (not in accordance with the invention)

A quantity of 1 litre of catalyst A was introduced into a 20 cm cvlindrical furnace provided.
with a fritted metal hearth enabling gas to be injected which was homogeneously distributed over
the whole of the available surface. A 40 m’/h air stream, preheated to 500°C, was injected
through the hearth, and the catalyst bed was fluidised. The temperature of the bed and the vessel
increased steadily after injecting hot air. Above about 350°C, the temperature of the bed rose
abruptly and exceeded 650°C. After stopping the operation and cooling, the catalyst was
analvsed. (reference A3-1). Its low surface area, 136 mz/g, due to sintering of the alumina
support, confirmed partial destruction of the catalyst and the failure of this regeneration method.
This air flow rate of 40 m’/h was necessary for fluidisation of the bed, but the corresponding

excess of oxveen caused runawayv of the reaction and overheated the catalyst.



(m/'e) Average length (mm ! - I 3.2 3.0 1- S activity 21 951 91
Exanple 3 (not in accordance with the invention) A quantity of | litre of
catal yst A was introduced into a 20 cmcylindrical furnace provided wth a
fritted netal hearth enabling gas to be injected which was honbgeneously
distributed over the whole of the available surface. A 40 nB/h air stream
preheated to 500C, was injected through the hearth, and the catal yst bed
was fluidised. The tenperature of the bed and the vfg—:ssel. incrA\eased
steadi |y dht esmeierjes®erings REEeh t 222l HSGUE S HCE " HE " Perder at ure of the
bed rose abruptly and exc - RGN QReRAL 1 on and
_cool i Ay} f"ﬁ‘@le‘ggf hqy%/es@ec\i\?éjsm %ﬁ‘gﬁﬁl‘?gg’g‘g"?@ﬁ ghgﬁgtglpﬁ???% Shﬁ s | ow surface
“area, 136 L0B4 G/h QBBrb@nSh M0RC bnghiaf ieifeatat wiriheaing SupEar the nirorgkd r med parti al
destruction of the catalyst and the failure of this regeneration method.
_This aig kdpl cwsmat eAtohis 40npeBine, \ees™as aiested anger flsy sofq i Safaitontet t he bed,

but the correspondin excess of oxygen caused eaction and
over hégaeed§d PhEC PRI LT 9?(%5 geﬁh"é?d é”éﬁ%r%éeg6%?imn§lht{h\gv§e§\@%yre%':cmer%jggt&% again with

nitrogen actingas 2,&d W dbsat | iy ganursAnd upetteNadil eshpad bndt de be i nj ect ed
in co%fr‘c’f?sl %rlﬁ{%uypréngrti ons. The (r:at aluyst bed was fluidised and heated by
40 nB/cha0d wai inbi9ge NrefeeendSAL)atlt aphtacdd thae ipperatngs ef theeehaarldcagf power of the
nitrogen was kept constant, At thjs teon‘geﬁrtgt ure ir.was  injected under

the soh edditon ao fib Surctcat & fisel uBpITIEY hE2BRPEFET 8 'BF The bed and
was limted to ] ég%/ﬁ\:cl%mr-gn% %?dtth&sep%Ee%taud‘aﬁlvgfwi{hhﬁteregﬁg préperied agual |'y

i ncr e fS¥ETG BT er ours,” the experiment was stopped and the

cat al ySt, 088, dagdids 8ds 6Maft ereRcRonEr2dnomid vieppieeieedisd ¢fabe doenfireesence of
nitrogen in place of air, in addition to its function of fluidising the
medi umirakd owed the reaction kinetics and thus-its exothermc na]:re to be

contrplTed, and thus| producedsmenad al Jegenapitectraiaiyster eBegengaigt eipdist iles. I n

contrast, the techni que wastdf | ess|interési-1from an econdiile vi ewpoi nt

becaubSe,ed (W) cost bf the ormitrogen. Labor& ory regeneraf@¥ Regenerated
cat al ys§lonRe@epar at ed| cat al ysto catallyst A 3l A 3-2 Carb8as(wt %! 0. 12 |
0.12 Spicifid surface area 203 136 ‘ 201
(mzl'g)
Average length {mm) 3.2 24 | 2.8
HDS activity 93 - | - 92
Example 4:

Quantities of 1 litre of catalyst A and 6 litres of electrofused alumina (bulk density 1.7
o/ml, average granulometry 130 microns) were introduced into the furnace described in Example
3. A flow rate of 8 m’/h of air, preheated to 500°C, fluidised and heated the alumina and catglyst‘
mixture. When the temperature of the bed reached 350°C, the oxidation reactions were triggered,
causing a rapid increase in the temperature which rose to 503°C then fell to 380°C, the heat
supplied by the hot air being insufficient to compensate for the heat lost by the furnace walls. A
sample of the homogeneous mixture of catalyst and alumina was then removed, screened through
a screen with 1 mm?® interstices, then analysed (reference A 4-1, partially regenerated). It appears.
that elimination of the carbon and sulphur was not complete, because of an insufficient residence
time at high temperature. The experiment was continued under the same dynamic conditions, but

supplying heat via an electrical resistance immersed in the bed of fluidised solid. The temperature




Sul phur (w[ 9% I 0.19 1 0.10 1 0.28 Specific surface area 203 136 201
(mi g) Average length (mm) 3.2 1 2.4 2.8 HDS activity 95 - | 92 Exanple
4. Quantities of 1 litre of catalyst A and 6 litres of electrofused al um na
(bulk density 1.7 g/m, average granulonetry 150 microns) were introduced
into the furnace descrlbed in Exagpple 3. Aflowrate of 8 nB/h of air,
preheated to 500C, fluidised and heated the alum na and catal yst m xture.
When the tenperature of the bed reached 350C, the oxi gaﬁé N L gactions were
t ri ggetieaed W:ﬁau@rihtjoao F'Jé?p%P i FeRERe N APERB BRDEF St 1P e Wi ¢h'Tose to 503C
then fell to 380C, pr N , supplied by the hot air being insufficient to
conpersErE FOIaLHE 6L °e1 os’f by the furnace walls. A sanple of the
hom)geneous m xture of catalyst and alum na was then renpved, screened
t hr Ot"rgﬂ a Screen w tLQb&atmedeﬁgrﬂédS‘thgﬁﬁll\ redediatad I)&Bgdne(alte@fcaalesnct A 4-1,
_partilal ly regener at gd) . | toappears.| thatlyghisi nation of Atée carbon and
"~ sul panErrb BWIOHL LUHLI ere, pgsause of an i nsufficient residence time at

hi gh & en c.(ouoy e—The EXPELHFENT Was continged under the s@Me dynam c
condi *S“‘B.E%,Mb"’. supptyT g yeat— via an efectrical fesistange | nrefsed in
the hel S'Cd)'fc siTrcHi Y&, sol i d. The tenperature of the|bed was regul ated to

: 00C B¢ _hour—then-the—experirentwas harted—and| The SOKipd Was |screened
and Q@%W@F@rcncc A4 ; —t—taboratory regenerat ed opartiarty

regen_ d ad ecat : e

TT—oTC

st at-ayst—catatyst—A4-1T—A24-2—Carbon (w
% 0.12 2 2 0.15 Sul phur (wt 0/() 0.19 1.9 0.22 Specific surface area 203 |

-1 207 (m/ ) 3.0 Average length (m) 3.~ 1DS activity 95 - | 93 The
average | emgd fev@sienta wa bsdibuuntialy rgduceedlitieckpernssheyp et fredetigshows t hat

f1uidisation
of 2 mixed alumina/catalvsi bed was produced by a gas flow about 5 times lower than those
necessary to fluidise a bed of extrudates with a diameter of 1.2 mm. It also shows the feasibility
of a ﬂuidised bed regeneration operation, without an inert gas to control the exothermicity of the
combustion reaction, and where the temperature is limited because of the role of the heat wheel
plaved by the low granulometry solid.
Example 5:

The furnace was flled with 3 litres of electrofused alumina identical to that of the previous
example. The preheated air was injected at a flow rate of 8 m’/h and fluidised the alumina. The
heating power was regulated so as to produce a stabilised temperature at 430°C. A quantity of
50 grams of catalyst A was then injected into the fluidised bed of hot alumina. The temperature
rose rapidly to 490°C, and then 0.2 litres of cold alumina was injected. The temperature dropped-
10 450°C, partially by the éooling effect due to the cold matter added. About 15 minutes later, a
further 50 g of catalyst was added. After nsing to 310°C, a further 0.2 litres of alumina was
added. and the temperature dropped again to below 450°C after 15 minutes. The sequence was

repeated 6 more times, then the experiment was stopped. The solid was screened and analysed

(reference AS5).



of a m xed alum na./catal yst bed was produced by a gas flow about 5 tines
. lower than those necessary to fluidise a bed of extrudates with a di aneter
of 1.2 mm It also shows the feasibility of a fluidised bed regeneration
operation, without an inert gas to control the exothermcity of the
conbustion reaction, and where theg,tenperature is |limted because of the
role of the heat wheel played by the |ow granul orretry solid. Exanple 5:
The furnace was fil | edoomibida r@ederaigdds P@é"nerlae@ctart?é\fSUsed alumna identical to
t hat {of the previous exampdler The preheated ajr vas injected at a flow
rat e @Loeh MiAf) and filuidised2the alluni na. The heating power was regul at ed
o) aﬂlgnupfﬁdype a stabilised tenperaturecas 430C | A quantity of 50 grans
-~ of JSU Bewas, .hen tnjegied into the fbuidi sed| bed of hot alum na. The
terrpergiwe rose rapidly to 490C, and then 0.2 litres of cold alum na was
inje Ax?raﬂelléh'ﬁ;h_(ﬁ'{r{’ﬂera[ ure dyppped 0 450G partially by the cooling effect
“due t e Gord et tEeT addegt About| I5 mnufes Tater, a further 50 g of
catal SB5I0C a further 0.2 litres of alum na
was added, and the tenperature dropped again to bel ow 450C after 15
m nut es. The sequence was repeated 6 nore tinmes, then the exper| ment was
st opped. Thigs sxaniptt mragtﬂf@emﬁblﬁmwfa?ﬁpﬁy@é%l the( Fa st SPRUBUNSY 1N 0

Laborat ory regenerated, catal yst cat : an (W %9 { O
12 0. IfrmadgyigiRdid 5\‘i\; gerﬁa}fﬁdl pteb(eilr rc agegr@éﬁc/dzgea@éoguﬁegq {g (mrg)

PAver ads: |SROL B4 re%o?od%ro% anbthbomt, 86t icidutaior beBwdan the et Bid cuexanpl e
illustfates the possibility of regenerating the catalyst continuously in a
f ur nacgintd 4nb a @esfibatk dins eduscammounbedhounher e the solid to be regenerated woul d
be introduced at one point _in the f renoved from anot her point,
with circulliafrbss sheywde Rotspany fl %?tn”%ﬂﬁrt? gﬁgfaéto }Boﬁeﬁctngn AR YFES dence time

centred around an hour.
second pulverulent solid.




It further shows the possibility of controlling the heat of the reaction by
- supplying a second pulverulent solid. f CLAIMS A process for bringing a
first pulverulent solid selected fromthe group formed by catal ysts and
adsorbents into contact with a second pul verulent solid with a different
granul onetrv, in the presence of at |east one gas. 2. A process according
to claiml, said solids being caused to nove, applied to stripping
catal ysts or adsorbents, or reg&ne{ﬁ%i ng catal ysts or adsorbents, or
activation or reactivation or %‘f nation of catalysts or adsorbents. 3.
A process according. ta ckai Ml Qh: Sl @ HRltNgtgedRr dalathies of a
cat al yst oi\r&gg”sgéggggtfﬁ‘e%#@{l ﬂrﬂ%m%gns'?gﬁemw%{a&gésfi cFes of “anot her
-“pul ver ul entg s@bibehts i5@icBnEdRitAE bechel pulyeruehd siid eth & Aifferevasmelomeny. t he f or m of
a fluid bed using a fluidisation gas, the particles of said other
_pul ver ul erit thsgfesaichefri lngt eregranul onetry different fromthat of the
“particles of catal yst or adsorbent oA eSS, ca NGridoReCl @il m 2 or
cl ai m*3, it PilFe Hcctoﬁdzngglﬁsda’er?lzusragssob?subf%%scglt%lgcg% @?Vet Fﬁ%gécﬁﬂroggr 1#@(:)' id and of
the second,,sQkidor 2asbroPROCHS Segdfefe@fidichgiviio ot | adbdtdeds, appdciediot corr egener ati on
of a catalyst or an adsorbent in which the fluidisation gas contains
mol ecul ar exyigenn oartvabkigo cactadystsor iserhentsar bon- cont ai ni ng or
sul phur-cont ai ni ng deposits from Ehe,,cfat gl'anSt s to eb%ftarcgtez}}ysetddr 8. A process
accor di ng BTy SAEIBY 1@ AR SESHI™G T RiTREE PRSI 86 B CEEt T VAL i on,
reactivati oS b %@St%%ithogan%ﬁg%lf}ﬁ%t&r %l\/é’gl@ﬁr Lent sidi Eanth' Bdingt he _
fluidisation gas 1s a mxture of conponents sone of which can react with
t he cat al ystecRB irPdsedebig e .forfh A afiuddes ssiecciiidiang dag thnpartotee obfaidcl aims | to
6 in which the two solids are introduced _together or separately at one
poi nt of t hire pdealiennpelidabasing éngrewtpricry St HEP BHi At 1 PR PLI di sati on
gas being introduced at at |east one point over the path of the two solids.
8. A proceS¥tRRH Y to claim7, in which the solids are gradually
admitted | '}\t&oge & MEESEL clainfOH didOUS LYicOthe PAIeh Qs @Rldlsytioandthgradual |y
progress through the vessel, periodically or continuously.
solid and of the second sohd.

thn

A process according to claim 4, applied to regeneration of a catalyst or an adsorbent in
which the fluidisation gas contains molecular oxygen, and also acts to burn carbon-
containing or sulphur-containing deposits from the catalysts to be treated.

6. A process according to any one of the preceding claims, applied to activation, reactivation
or treatment of catalysts or adsorbents in which the fluidisation gas is a mixture of
components some of which can react with the caralyst or adsorbent.

7 A process according to any one of claims 1 to 6 in which the two solids are introduced
together or separately at one point of the vessel and are removed from another point, the
fluidisation gas being introduced at at least one point over the path of the two solids.

8. A process according to claim 7, in which the solids are gradually admitted into the vessel,
continuously or periodically and gradually progress through the vessel, periodically or
continuously.

§ A process according 1o any one of claims 1 to 8, in which the inert solid is selected from

the group formed by alumina, silica, magnesia and sand or mixtures thereof, dust or fines

of catalvsts or adsorbents.



9 A process according to any one of clains | to 8, in which the inert solid
is selected from the group fornmed by alum na, silica, nagnesia and sand or
m xtures thereof, dust or fines of catalysts or adsorbents. 1 C. A
process accord nu to claim9.n which the dinensions of the inert solid
particles is a maxi numof half of:the smallest dinmension of the first
solid. 11 A process accordi ng to any one of clains I to 10, in which the
gases used to ensure. U]I disation or said treatment gmﬁg&qgged fromthe
e

gr oup 'f or nb @65 AFCTNELS ‘ 'r’dm‘c‘t B CTiepeoms g e enr i W th oxygen, inert

eases, erases, GONak g, negm%ggeﬂeps@; sam @adoigar bon di oxi de, hydrogen,
hydr ogen sul phi'de or chlorine-containing conpounds. 12. A process according
"t 0 any | onea Gfoceds aktdrrdidg and bpe bhclahs ¢ho t1®16n theh St fades wrkiseparated from

each other at the outlet fromthe vessel Screeni pg andd in,which at | east
part of th@uidijaperer S@‘blf?aﬂn‘i”éafﬁéeéfyépgﬂmt“ﬁ °§°&P6°’W§ Uit et 3ir. dRUISE B ess

“according to any.or f o N LALES Addon RS such as
baffl es af'e™dr §°pog§ SRR %lléqsséssge? C]ogmmL omw@t&f t he sglnl ds. 14. A

process aCﬁ»QFdiErﬂGvdr@e@-ﬂNphma%r eHior@é-adnknink cbnﬁpo’ths in which at | east two
vessels ar€ used in series or in parallel. 1 A process according to am
one ofl2c| ainsoctsstaccotding 1 nwbriect cleims lvieil GHe whish is 'R solseAersrreradat al yst or
adsor bent ?fgrg egcrk]x%thsesa(i(t)nrzedouﬁgtlfr\érenr*gel Se?ste\ b% (gclzrle‘gunz andI vxt}ucg at 1e2{19part dehl to 0.5.
inert solid is recvcled to said vessel.
13. A process according to any one of ciaims 1 to 12, in which internal means such as baffles
are disposed in the vessel in the path of the solids.

14 A process according to any one of claims 1 1o 13, in which at least two vessels are used in

series or in parallel.

—
thn

A process according to any one of ciaims 1 to 14, in which the weight ratio between the

catalyst or adsorbent and the second pulverulent solid is in the range 0.01 t0 0.5.



