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1. PROCESS AND: APPARATUS FOR | NTRODUCI NG A SOLI D | NTO A REACTOR The present
invention relates to a process for introducing a solid into a reactor and
to an apparatus allowi ng the process to be carried out. From US Pat ent
4,082,513 it is known to introduce a solid 5 catalyst into a reactor with
the aid of an apparat us consisting essentially of an introduction enclosure
connected to the reactor through the intermedi acy of an injection conduit. .
The catalyst is first of all introduced into the introduction enclosure
which is then pressurized by an introduction of gasse BheL ®a0a/Best (3)s next
10 introduced into the injection conduit, in which it is fluidized as far
as the reactor entry by neans of another introduction of gas. The latter is
performed by a pipe which energes directly into the injection conduit.
During the introduction of gas into the introduction enclosure, the

catal yst may be conpacted and this can 15 nake its introduction into the
injection conduit difficult. Furthernore, this process has the di sadvant age
of requiring two different introductions of gas, thereby causing a

consi derabl e introduction of gas into the reactor. European Patent
Application No. 0O 101 098 di scl oses a process 20 for conveying a
particul ate fuel froma contai ner successively into a hopper and a vessel,
and then into a reactor with the help of a pneumatic transport. However, a
fluidisation gas |s used for nalntalnlng the SO|Id fuel in a fIU|d|sed
state in the QEESSLAND APBAR] ' : AR R gas is
used for conveyiry pZésentt hﬁv&thﬂl zfeueheé rtanatmcaeéssek :Inlﬁff:@ddcliﬁg ract or

t hrough the neunatlc transport. French Pa gpgélcatlon 2 562 077
di scl oses & lp‘rdog 2R CART aiSaF 2t s 2P 3HE Y ﬁ”éf" ® powdETy “2attal yst
into a fkucdn&ed‘hed reactor for a gas phase polynerlsatlon of ol efins.
However, the. r%npgﬁdﬂt n€% %%3%13' $eC OA“Y&X iR b&Ge §aGhes in a "plug

flow' or "packed In a dens ase conveying system
5 catalyst into a reactor w1th the aid’ of an apparatus consisting

essentially of an introduction enclosure connected to the reactor =4
through the intermediacy of an injection conduit. The catalyst is
first of all introduced into the introduction enclosure which is
~then pressurized by an introduction of gas. The catalyst is next
10 introduced into the Injection cénduit, in which it is fluidized as
far as the reactor entry by means of another introduction of gas.
Thé latter is performed by a pipe which emerges directly into the
injection conduit. During the introduction of gas into the
introduction enclosure, the catalyst may be coﬁpacted and this can
15 | make its introduction into the injection conduit difficult.
Furthermore, this process'has the disadvantage of requiring two .
different introductions of gés, thereby causing a considerable -
introduction of gas into the reactor.
European Patent Application No. 0 101 098 discloses a process
- 20 for conveying a particulate solid fuel from a container successively
into a hopper and a vessel,.and then into a reactor with the help of
a pneumatic transport. However, a fluidisation gés.is used for
maintaining the solid fuel in a fluidised state in the container,

the hopper and the vessel, and a carrier gas is used for conveying

1~
n

the solid fuel from the vessel into the reactor through the
/
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particularly in horizontal line orientations. A process for introducing
soli-d into a reactor, which preferably mmy be under a relatively high
pressure, has now been 10 found, in the course of which the solid is not
conpacted as in known processes using a dense-phase conveying system
Furthernore, it requires only a single introduction of gas. The process
permts a good entry of the solid into the reactor as well as very good
di spersion of the solid in the reactor, particularly when a gas 15 phase
reactor such asa@lchH%ﬂ % d bed reactor is used. In that case, if the
reaction ocgurlng inthe reactor is exothermic, the use of the process of
the present inveRténnh Retees Rpplicatidy ¥ot @ FER102 Hiecleses| Rrwaesess hot spots

in the reacLoy anTQspa%ubw%r0{ntfrb@ual geatﬂoqaeltys cAtdhREestof Oreaulb{Quci ng a
20 solid into a reactor with the ai a feed enclosure connected to the

reactor thrBEYHeaRtIMERELT §AS pﬁhﬁé‘? RAAFETSaF ¥ i Hef Rt PREFocHSS
conpri ses: pajdert ¢0@u@s1g st Benvagbd dnitat thel beadveedireact sigr e1atresei N nost
of ‘the solig se‘ttles at {]est and then 25 %bc)onlvntrod CI ng a gas into the

feed encl osUPE S8 YHat "PH so?l &% hitehg p)’/“as Fest 1 sstfﬁended by the gas

in the feedpezrtoJCQSMIQ' io Hoenmr&aeublp@nsrmtetlme solid entrained in a-

di | ute-phase CO”XGA(M?:Qséyf%Tremé})Sdﬁ&% gas e oOmd Qeréa%ggr enpkgsure into the
reactor through the injection p :? rlngtheflrst st age’ of

t he processPrefiggakyy mgyike Pﬂ??foéué%’dtllﬁ?b( 319 Py EHEFotSenoW fheen
i ntrodugd i ORouwta,Soh itthel Soursef & ahloh raaéfmrmdlst heo@hpadrteduwarn RPadvin and in

nost cases throu%h t he toaﬁ of thg f eed encl osur e Tl} rtshe o ){tbe
del i vered i RETSERES 15409 eh EPBLETPRTY °8°F Pﬁlé‘l'}ﬂa? *Fr aRSport tHr dligh a
gas/ sol i d separiaksrondy aesiggla mycd»ctmelm ofygas. sm&r @gecessSpedmithrough a

del i very megns, 8oy of fhd sgﬂa’qw& Bk PedALAIY UBIVE, Mateohal ticularly,

the solid may e del i vered a gravity flowinto the feed enclosure e.g.
fromthe uppeirepaien 6F thfespbis 4 thrererdd®rerrarsithiérty “AR HSRFom.of the

said feeii epRd RS UsfotoPUSidRgat hi $18iAgeathR Feadopntd 0544 .€ THBhat . case, -~

if the reaction occuring in the reactor is exothermic, the use of
the process of the preeent invention makes it possible to reduce or
to eliminate hot spots in the reactor.

The'subject ofmthe invention is a process for introducing a

20 solid into a reactor with the aid of a feed enclosure connected to
the reactor through an injection pipe, charaeterised in that the
process comprises: '

(a) introducing the solid into the feed enclosure wherein most of
the solid settles at rest, and then . _

25. (b) introducing a gas into the feed enclosure so that the solid
initially at rest is suspended by the gas.in the'feed-encldsure to
:form a suspénsion of the solid entraihed in a dilute-phase conveyiné
system by the gas from the feed enclosure into.the reactor fhrough
the lnjectlon pipe. '

30 During the first stage of the process, the SOlld is introduced
into a feed enclosure. The introduction of solid is preferably
performed through the upper part and in most cases through the top
of the feed enclosure. The solid may be delivered into the feed
enclospfe by a pneumatic transport through a gas/solid separator

35 e.g. a cyclone'er by a storage vessel through a delivery means e.g.
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5. contain an initial gas under pressure e.g. fromO0.1 to 5 MPa. The
initial. gas is generally an inert gas sych as nitrogen. \Wen the process of
the invention is used sequentially, i.e. in an introducti on sequence node,
the gas initially present in the feed enclosure during the first stage is
the gas remaining in the feed 10 enclosure at -the end of the second stage
of the preceding introduction sequence. The feed enclosure generally has a
vol ume which is greater than the volume of solid introduced and which

represents advantageously from2.1 vez.omperg R&%Qlé’rﬂ;fQéﬂe3s§§d1$&aiib@3 the
vol ume of solid introduced. g Vol'ure 1's osen so"as to make 1t
easi | y possidllizgeres Puspeardvitie f3o¥ jidtpnthehfeefhsnehasirgy tehe. sirepnthsst age of

the process,pJrpiid bheedd £sh o3t 808 FARS terRiodl}e &Plthd HALLRMICEH i NtO the
feed enclosure seetles at rest in the feed enclosure, particularly by a

gravity fl o idnfeefe ePS%%?“rﬁar’{“réf‘g tHhdef Hage i %8sy @n‘él.°§.“r%r'i“"“2'0 t he
bott om sur fasRadh drhenfird g4chaser eredbifle 6fg.t BAonsoll dol 5aa.nThde feed’
encl osure in-order to.be ca | e of, bej ng suspended.in qgas._duri t he
second st agthiSFet K% BESEET I AR PREL S S PE HESHIS JHS St hat t he
sol i d does morcess f, theringratigineisivded gpagentiplly.niaed dmgenquantity

exter na! Iy Er&rt.ag@ctfi%ﬁdsﬁﬁglwgé lt't{o,gee'tgxe éﬂ intﬁ%.l pre.éé}jte(igi% @é&?
connecting the feed enclosure with the -reactor. Very advantageously, nore

than 50 % ofFIRBYRS FaF 1% Ghariiy shoit@Ie hidh the IFFbiEPTReR iRt LBfthehéesdl i d
I ntroduged &haubérsatt i ahd raStné sekbia fseagk @ACLRS Pr&seaklRyevVer a m nor
anount of th% sglid may settle ﬁxtfrgalh%_to-the fegf ?%closure'e.g. in the
i nj ection prP&ECTYGLon seduengyy TG 15578 TLGRY S PEYE0 MRE Prictesd, the
solid initiwlicy B8 gresterf ohan kbenvsiimpar sphid hetdodeckdepod pgucd i s conveyed
into the re r iRl egli 08 N BE. . hs dAtroduced into the
feed encl os%%%%%%%a?%&gp %dsgglgcfma? 11lrgesatgf %ﬁgﬁé{o %érrggc?%lré ?g under a
rel atively hings preegstiene of relild) trederssi- pthe ohigekaaldhgsgs sopepkcded with
an entry mMeke e Gasdiy §RLLYo1eALY GusPbAL Rnbk SSARENQAehd) gas QARG dH2 bring .. -
the feed enclosure into comunication with the reactor via the injection-’
pi pe. When 197878 eEi*PE LA MBEME°6F%*The solid

During the first stage most of the solid introduced into the-
feed enclosure seetles at rest in the feed enclosure, particularly
by a gravity flow inmthe lower part of the feed enclosure e.g. on

20 the bottom surface of the feed enclosure. Most of the solid lies in
the feed enclosure in order to be capaﬁle of being suspended in gas
during the second stage of the process. In particular, it is highly
desired that the solid does not flow, for examplé under gravity, in
a 1arge.quantity externally to the feed enclosure e.g. into the

25 injection pipe connecting the feed enclosure with the reactor. Very
advant&geously, more than 50 % and mdre particularly more than 75 %
by weight of the so0lid introduced should settle at rest in the feed
enclosure. However a minor amount of the solid may settle externally
to the feed enclosure e.g. in the injection pipe.

30 During the second stage of the process, the solid initially at
rest for the most part in the feed enclosure is con&eyed_into the
reactor through the injection pipe. A gas is introduced‘iﬁtq the.
feed enclosure containing the solid at rest. When the reactof is
under a relatively high pressure, tﬁe.ihjection pipe is generally

35 provided with an entry means e.g. an entry valve, which is opened in
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'S |ntroduced |nto the reactor, the entry nmeans may preferably be cl osed
until the next sequence of the solid i n,roduction, 5 particularly. if the
content of the reactor reacts or interacts with the solid. The introduction
of gas in the feed enclosure may be carried out by the opening of a valve
and i s advantageously perforned continuously during all the second stage,
particularly at least fromthe tinme when the entry neans is opened to the
end of the 10 introduction of the solid into the reactor. For this purpose

t he opening qof the entr ns, can be perforned si ltane with the
begi nni ng g’(’ 9PheS ﬁff%%&‘?l T q‘r?«?“ %)15"'"@\° g THE B pet qrbfstk“é gas |
i ntroducti meavmn/e,laotrheaﬁbmqrdapdsmgsr eWI@matﬂey desiredi. zatoehy cff the ,sadig. | ess

~than | secqy ?ér {003 jinkg theS 8E20G3, a%ﬁee% mé)a%' ALY Bdefed gi tde
|ntroduct|on of the gas he opening o ntry meansS 1s a vant ageously

control - dricteredisinggl tthe pei FRTERPCET of Héei LB IREEPHIFtdP e he gas into the

feed engl osgarreugnatrm@ GPenRé rtgmeéng hﬁ gxaesrbmaoemktgmwahw&aclg%lth '

i ntroducti on of the faormed in an}/?%art of 20 the feed

encl osure, Prefrshl %"? r’rnfﬁ%d“l‘iﬁg 2 YhaPfts IF e TEEDREFERIRE BRd i n nost
cases int hﬁrup@aroimsﬁy paetopehiing tefr AD¥Avei dndi §s priederagbbyslyer f or ned above

the upper |ey lid settl ed st in.t e J
especially %n?{))rr er F&mrggi‘/eﬁ g‘b’%lungg?#g t(li)lg %eﬁle)g%fgg?ée'eggﬁ%%&hlgfw %E::cor di ng
to the invasesbraer thgy tﬁ_!@e whehethmjeotripapensots tapensd fonthsseagecta theow of

the gasioi s Preb&IRRLY SORKE NYsQUs! dhedened abatot! At hig PRl osaf i1t roduct i on
of the gas in the feed enclosure to the reactor through the injection pipe.

The introd PPEPLP Gf HhMe SghEY MREBS 1198 lP"eé’GrE‘?fé‘F%ssl}F‘él%ﬁ‘l‘&°‘l‘T1§’ FEW SR t he
feed encl osiegending 6E Cdhet bﬁﬁroahetml bfl tnhBi §dsably. Bhe rpehind) othe dJaged 30

encl osure i.s, su nded the orm suspensi o h sol idin the
gas. The sol’ tdoés'%gl'é?]svlag%ei st enereﬁ1 safl era§1§, aru 159%#asg conveyl ng

system by tehe- g?&!§5f roan tlheedaaddoerfatosurte $ regendseaftsactor bebimiglo t he

i nj ecti@n RisPene A PEARLLES of tnd FabOUAR B56Q0EIdI0ehd oA PRlfehflr |y aspect
of the invention that the gas is introduced and 35 flows in the feed

encl osur e iFVAPHRFTABT Yo SHPTIR A i e B YNt PERinning of the

introduction cf the gas into the feed enclosure or the openlng of
the gas introduction valve.
The introductign-of the gas may be performed in any part of
20 the feed enclosure, preférably in the upper part of the feed .
~ enclosure and in most cases in the uppermost part. Furthermore, it
is preferably performed above the upper level of the solid settled
at rest in the feed enclosure, especially in order to prevent

Plugging of the gas feed conduit. According to the invention during

[{8]
W

the major part of the second stage a flow of the gas is preferably
continuously geﬁerated from the point of introduction of the gas iﬁ
fhe feed enclosure to thg réactor through the injection pipe. The
introduction of the gas into the feed enclosure and - its flow in the
feed enclosure are such that the solid initially at rest in the feed
30 enclosure is suspended by the gas to form a suspension of the solid
in the gas. The solid suspension is then entrained in a dilute-phase
conveying system by the gas from the feed enclosure into the reactor
through the injection pipe. In practice, it is found according to a
particularly aspect of the invention that the gas is introduced and

35 flows in the feed enclosure in a manner e.g. in a direction which
This Sheet Has Been R
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produces a swirling action of the gas in the feed enclosure suitable for
suspending the solid in the gas, prefergbly as soon as the gas begins being
i ntroduced. It has been noted that the swirling of solid is very

advant ageously pronoted when the introduction of gas 5 i-s perforned
tangentially to a wall of the feed enclosure. This wall is preferably
vertical. The swirl effect assists in suspending in the gas flow the solid
initially settled in the feed enclosure to forma suspension of the solid:

in the gas, rbauél]l o gt;ml@ng J&QQ&Q%@' zwg,ag he sl igded LnkbhEsUSRENSHLRD tO

form a uniform f regi ne. The lution of the solid by the gas is
general | y sft‘j’éhs‘tsfi’&t’d*%ﬁ‘f‘i ftct}iéolkghepﬂaéfle?%ﬁab}ytﬁs BSOR RS E”RP&RPal |y from

5 to 10 kg sét;lﬁénlbtedn@rlemkmlrc@ducw hhBtKeehh@thaethaeneleOsuia ipgronB of gas.
The type of the flow of the solid sus%ﬂensmn in the feed enclosure and the

i nj ection Fopadi’s EHE¥ \73?’%’?\5‘3‘9?8“%(1%?1’ EEPHAEE FENIRYACRES S8 898 such as
def i nedsby iN. EerﬁrlEREMaSl;N@EElamtoPal\walm—lEREWbSrdldﬁlzﬁuqlnsﬂmdmrg/m:am cs of

Gas: Sl 0 Uit abl o1 (A989) it ok YU LRI SPEDGGRREN, FoUSLon

Texas (USA) a ter er At Ons I n Pheunatic from page
543 to pagéhsmas &hel rh?@es?ﬂardt ieifigtly sehyledoir sdhgofRPSt en‘tlr?éué%rh?eyl ng

system of tdaem20 susg&ifod b thbHgd I2the qaad ﬂrzuiﬁltahgp&@es 564 and 565.
The flow regime of the solid suspension in the injection pg?‘?vgartl cularly

in hori zont"eP¥THELRT i Ft BTGNS §hS BHREPRT FR ft°ﬁ8 PHrasE te- phase
trans palot ategamagasnuedﬂattcyh alfowee tsbeid ol trat gsm isedoerayly stlie thaal tation

vel ocity" |tsro | ne 3s t?gpt Mru@ ‘\{%\t gci‘ cm%gy froWid Lo (f\{‘gnt solid

deposi tion ont 0P Bertres "above’sa tion, the
solid fl owqup@aldsam srpé;re@{bednmtgx che If\ﬁeﬂees’ehﬁ\ers péremdrnef gren flbew r egi e

observed inyerdd QﬁL ﬂ%@eélg't@xg éélqwssu;aaahansm tdne §&Jdl ghd12 3L RGRded and
noves al ongcvmth the gas, and fo he nost ‘gggiﬁls uni formy distributed

across 30 CPEhEPISCHECT PAPE hiss eﬁ\é’cﬁaﬁﬁn'f e pr BRI OP RGBT Rt h
i ncreasisng sgas asckiecides. by he pgacHBREMDEINOYF i ahdt haN. | Oﬂimmmoprﬂl i's

preferably egyal to or hi g ckup v cl osely
related to tﬂg TOYRPTETS oﬁg‘?/e 88|’tdps”' H]u dhga ‘defi Hegg?g & n elt?l uid
velocity re’efbix%dngocqn@suspewdseprsoll‘%ba nV34a)al ¢hapger rid@st on 35 t he bottom

of a pi pe. A@o%td%p§é%¢lsrfﬁ“ﬁ\gmgt S@%én%kb%‘)vﬂo%%ég)é 543 to page 570,

and more part;cularly may correspond to the conveying system of the

20 zone 1 in Figures 15112 and 12-13 at pages 564 and 565. The flow
regime of the solid suspension in the injection pipe, particularly
in horizontal line orxen ations, is observed in the present dilute-
phase transport at a gas velocity above the "sgltatlon velocity".
The "saltation velocity" is defined as the minimum velocity which

25 will prevent so;id deposition on the floof of the pipe. At gas |
velocities above saltation, the solid flow appears dispersed and
'greatly resembles the uniform flow regime observed in wvertical
ascending flows. That is, the solid is suspeﬁded and moves along
with the gas, and for the most part is uniformly distributed across

30 the pipe. In this regime the pressure drop increases with increasing
gas velocity. Thé gas velScity in the injection pipe is preferably '
equal to or higher than.the "pickup velocity" which is closely
related to the "saltation velocity" and is defined as being the
fluid velocity required to resuspend a solid initially at rest on

35 the bottom of a pipe. An extensive review of "saltation velocity"
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can be found in P.J. JONES and L.S. LEUNG "A Conparison of Correlations
for.Saltation Velocity in Horizontal Pngumatic Conveying" in Ind. Eng.

Chem Proc. Des. Dev., 17, p. 571 (1978). Furthernore, in the process of
the present invention, it is 5 unnecessary to carry out an additional

i ntroduction of gas directly into the injection pipe in order to facilitate
the flow of the solid. The gas introduced into the feed enclosure is .
generally introduced at a pressure higher than the pressure in the reactor,

10 e.g. a cpgneggu{o%ngf'no‘?q; tJ%NE?SSnNPE‘JS.pE.EJP%r abll X:ﬁgpg‘ritsgn 1o'f0 MPa hi gher
than the pressure 1n the reactor. ™ particular, the pressure of the gas
i ntroduced ¢arrelationt et Eattardar /elgciyyoim (icrizental Meumakid e t he pressure

in the rea%&l&eyrm@gbenfmm FhglSchdh.6pRodVPBes PHEY £ 3B] Yo.f EOM @o7sf.0 6 MPa.
The gas is preferably inert towards the solid 15 and, in particular, my

be nit r ogenF rEBHEIEPE yiP B |RFGeSS O hEPS REFHIGCETGHRTLt fB ¥fhol e amount of
t he sol isd |utnecédariyeesicatry SouOin fakaisioad) inlteodias igi eFsyd<L dinedthe f eed

enclosur e | 5.8 6l enably B LA e DLONer LAR:LAC (RLSASUT S, REgVAIling TN
the reactor~and is p?ac I ca ’I,py fai ntal ned constant , 2 bearing in mnd
t he conti nusdddi ntroducti on of gas during the second stage of the process.

At the end of thgd ghi 0dWebd¥RaOlntoendiaLE AFRMMYreOfs (3R SANLd I Nto the
reactor it is preferred that the gas pressure does not "becone”identi cal

with or | owEEreRuaed A2 Brevairei MPheR 98 FRelrefsurPnib i’ re@6 2 roi d a
possi bl @ bagkf.| awrebsie ofthi@sges f.sompd, hpremaabns ot DY dso iMpre RiRMdr

encl osure through the injection pipe. At the end of fhe second s e, when
the introdut a‘lnot(r'glheoip r%%sTulrl(? ‘i“ht‘%et ’Eeea%(rgglé’crggrpa}rst lf'lgjln""lré hef PE ﬁsésuéﬁt?{/%ﬁ%ans may
be cl osed. ¢H® $ntolcdsced imby the perd entieduse nisl feoreOud |ty @i NHa, ovhideef er abl y

30 i medigfelyeAlter;d Bfe aRd 0f, e dELafcts R ofs 38k} GeBLah e
reactor, in order to |imt the quantity of gas introduced into the reactor.
Fur t her nmor £oPh@-3 §PrdiFét | Bt gps g&sPrefesak e peRtd tevradgsthe spLidil so

st oppedis Stpiapi N dabeigAsr MBaybBe RREESYIRED Sinul taneously with the cl OSUEe
of the E.’nt ry neaGne%egaI;lllyr,nrggllaétnSle the introduction of the whole amount of i

the solid into the reactor is not finished, the gas pressure in the
feed enclosure is preferably maintained higher than the pressure
prevaiiing in the reactor and is practically maintained constant, -

20 bearing in mind the ZOntinuous introduction of gas during the second
stage of the process..At the end of the introduction of the whole
amount of the solid into the reactor -it is preferred that the éas
preséure does not become identical with or lower than that
prevailing in the reactor, in order to avoid a possible backflow of

25 the gas frém the reactor towards the feed enclosure through the
injection pipe.
. At the end of the second stage, when the introduction of solid
"into the reactor is finished, the entry means may bé closed. This
closure may be performed simultaneousiy with or preferably

30 immediately after the end of the introduction of solid into the
reactor, in order to limit the quantity of gas introduced ihto the
reactor. Furthermore, the introduction of gas into the feed
lenclosure is also-stbpped. Stopping the gas may be performed
simultaneously with the closure of the entry meahs or immediately

35 after, e.g. less than 1 second or from 1 to 5 seconds after the

\
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35 after, e.g. less than 1 second or from1l to 5 seconds after the 7
closure of the entry neans. The end of the introduction of gas into the
feed enclosure is advantageously control-driven using the closing of the
entry nmeans. The duration of the second stage of the process may be very 5
fast and can be less than 1 second or from1l to 10 seconds, e.g. from3 to
5 seconds. The two stages of the process may constitute a sequence for
i ntroduci ng a neasured quantity of solid into the reactor i.e. a sequenti al
operation. Apn introduction sequence nmay be _very .fast a 10. may.last |ess
Chan 1 secofte Ao ahisettier, g s oo o sl e g S v '©
seconds i n khelUfsed| @iclpbard 38 ddvaota@pusly cattrpdudeiven| egiger tipuantity of
solid into theihgast Qhe Lhe,l Mdd@duction sequence may be repeated a number
of tines, this béing done ag regular intervals. In particular, from4 to
120 e.g. -from5 TBe dugsabien RfrduEeTvr Seg8ePt dbenRrPCoBEs M r Pedesut per
hour. W4 h ggfenaacant e Agdrenah andcbrd 2bast 10fo tidesédbaan) iRg.i s an
apparatus far introduciqg\a solid into a reactor (14) preferably under a
rel atively Afgh pF2ssdPE¥he apparatus consisting essentially of a feed
encl.osure (7) compeitsiongtagd® of tha presass M4y doaustittteodusEgagndehdosol id into
the feed en : o= Al lLet..(9),.Cconnect actor _(14)
t hrough an ?Jrjltjp%t:&% ?bélg);?l tﬁeeas?%?%a g%lt%eé%ssg(l ﬁ)l&ggk%h%gglg%%gsgi 51é to avoid
a gravity fFEesveotipbepepitiche Mpliptrqiuesiont s¢grephe Magele aiecy ofAsitead?) into
- the injesti @y QiaBe Xozs thakD), sé¥dda; AVahddgBbudlly 8r&RS EH1H00dekdnaen condui t
(8) making it possible to suspend in the gas the solid settled at rest in

the feed en8tHsdFe™ (7yr°tt’ 158F_‘?Hd§ é'bl’i“ﬂ“%tlfgﬁér%]ia(?ﬁs’eﬁf‘r817‘}?é'dt‘by t he gas
t hr ough t heintyodote an 1pirgpe @latitptar sOELX eatd @he (debktol0 the The
appar at us ' r encl (L) LC e.of A, i cal
cylindri carjil)s{#é%g‘tgﬁgl tg ﬁ‘gl}elgggveg\galy gé;rr% %%%f)%do% Y \Mlgéhmnfgsymé)s' BhiPodt gt

done at regular intervals. In particular, from 4 to 120 e.g. from 5 -

15 to 90 introduction sequences may be carried out per hour. ;;
With reference to Figure 1 another object of the invention is
an apparétus for introducing a solid into a reactor (14) preférably
under a relatively high pressure, the apparatus consisting
-essentially of a feeS'enclosure (7) comprising: |
20 - a means (4) for introducing thé solid into the feed enclosure (7),
- an outlet (9) connected to the reactor (14) through an injection
pipe (10),
- a means (11) maﬁing it possihle to avoid a gravity flow of most of

the solid present in the feed enclosure (7) into the injection pipe

SN
(¥ ]]

(10), and _

- an inlet of a gas introduction conduit (8) making iﬁ possible to
-suspend in the gas the solid settled at rest in the feed enclosure
(7) to form a solid suspension entrained by the gas through the

. injection pipe (10) 'into the reactor (14).

30 The apparatus may include a storage enclosure (1) which may be
of a vertical cylindrical shape and the lowest part (2) of which may
advantageously be of a conical shape oriented downwards. In.
industrial plants it may have in most cases a relatively high volume
to feed the reactor with solid for a period ranéing from 0.5 to 5

35 days. It may be advantageously provided.with an'agitating system for

—_~___¢___“—_h‘_‘_-‘__“h .
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advaﬁt ageously be of a conical shape ori ented downwards. In industri al
plants it may have in nost cases a relgfively high vol ume to feed the
reactor with solid for a period ranging from0.5 to 5 35 days. It may be
advant ageously provided with an agitating system for This is the
~replacenent sheet 8 solid in order to avoid the formation of solid

aggl onerates. Furthernore, it may be kept under the atmpsphere of an inert .
gas. The neans (|4|) fo][ introducing solid into the feed enclosure (7) my
consi st essentia rotary..valve [l:S] a ' 5) which can
communi cat §°att ell"néf%ry % TR %)‘\3\%“5?% Q%Ero ;f %%Qdo?@%ggés%%f égfa )enc'l osur e
(1) and wi tFartimsroep, (i) may b?hleepfteewﬁegnem%sﬂw@sr(h?)?‘? othen st \9afal ve (4)
may be one of the rolary (SXf“lf\égsirQ@g&féihS%dl@dF{&BChhéa&Te&mtenAp@id&atiOnS No.
2,562,077 and No. 2,587,081. The feed enclosure (7) may_ advantageously
conprise a Wertdxc&Praipt eytantdttivart fpperaFal t Gof SRAE 1D %a°Tori¥cal | ower
ﬁar t or sent(ssitm?aw%xd%omﬁr\f}aceeé a1 BéFREECE iwaBh Cioled Lbviest Sparsr ¢ progbl y- may
ave a gas introduction valve (15) an mer e p t he
top of the tlhée%lt°er!"i‘8?oe§tfr185‘(”f) .d\ r?)" g "I#é’ﬂ%e adva tag}'e(;:tﬁ% Fréae%nggr?élto%gg‘lg nl et of
the gas intmodumie eatogndalte (8) map kéroné exd tp los 3 e galyys g8scyidbed, r anged,
e.g. oriented, [ pscht Na bhelonb G 59l 36 7 tdnBthal 21 664, obn. L he f eed

encl osure (L?) I' S suspende e gas by a swirting effect in the feed
enclosure (7). Tihgsfeechenglesurat (Todtt PO ESABRNY (B)"B5r &t & g6 Bher ges
t angentjpal 131§ Qa2 4@l dprel phie h@RdeRNA08 WARikd) loRes) pak® drivstdd cal wal |

such as the vertical wall of the 20 cylindrical part .of the feed
encl osure. SPHBWIRSSd ThRC (988 (g rpgHctien rfféfhé’rtaﬁh rgg%ft'ateb&yb“é YO\?‘vaY%eaL st or age

encl osure (ghk. iﬂ_tfrie:dfxeetbnEfﬁﬁi@SUIQ @79 magyengergprayitbiedon oh reanehes f or
purgi ng gas, su as_a r ILt.. The, r a4 ey diel ude an
entry meansﬂ°€1§§ \X)ﬁeﬁeﬁcﬁgng%sggggfg foIrn gptéiraggl?gs ungtéfgeg ren?%t igl\:/el hi gh .
pressure. Tivdebmf Fheesass ifupuctivencapent Fakss e REsPHTEtES H%i)ng t he
feed engl oS @, fdge@Nth Iheof RACLD! ih 14 )subRiWayCOREELBLE Aol oA setalédiat X
i nj ection pipe (10). ’
rest 1n‘the feed enclosure (7) is suspended in the gas by a swirling

effect in the feed enclosure (7). Thus, the gas introduction conduit
(8) preferably emerges tangentially_to a wall of the feed enclosure
(7), e.g. to a'vertisal wall such as the vertical wall of the

20 cyiindrical part of the feed enclosure. The feed enclosure (7) is
preferably located below the.storage enclosure (1l). The feed
enclosure (7) may be provided with a means for purging gas, such as
.a purge conduit.

The apparatus preferably include an entry means (13) when the

25 reactor operates under a relatively high pressure. The entry means
(13), when open, makeé it possible ﬁo bring the feed enclosure (7)
.and the reactor (14) into communication via the injection pipe (10).
On the contrary, when close, it makes its poséible to isolate the
feed enclosure (7) from:the reactér (14). The entry means (13) is

30 preferably arranged in the injection pipe (10), preferably at the
end of the injection pipe, just before its opening in the reactor
'(14). It also may be the means (11) which makes it possible to avoid
a flow of most of the solid into the injection pipe (10). For
example, the entry means (13) may be a fast speed full-flow valve or

35 a.blow off valve. -
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On the contrary, when close, it makes its possible to isolate the feed
ehclosure (7) fromthe reactor (14). Theg entry neans (13) is 30 preferably
arranged in the injection pipe (10), préferably at the end of the injection
pi pe, just before its opening in the reactor (14). It also may. be the neans
(11) which makes it possible to avoid a flow of nost of the solid into the
I nj ection pipe (10) For exanple, the entry neans (13) may be a fast speed
“full-flow val ve or ablowoff val ve. Theinjection pi pe (10)
connects the react or with the outl et %91_) t he feed encl osure, :
preferably si tuaTréed*f‘ §“I%\ﬁ§r”p°dr’f°’é{’ﬁ8t hﬁaﬁﬁc&ﬁfa‘rm’ s ¥ Dwest part .
~\Wen the Iome;llepafet) of theefésrenensuosupeetondilptssitodtel dovwnsar ds oriented

cone, e SiodILaRtLOR Al PE 10l $youanbadEolaly GRNNSRL G die ancX

~of this conowe‘fhe l'ength o e 1 njection pipe I's generally "as short
as possi bl ef tthe nﬁﬁﬁdoﬁMOFh{% Wh@%a@i@rd?@m}ir@ﬁ ofientedceenen Whe ch may be

per pendiscul afje0ticHBshantiop! 1y aM&%E&&Qk%onBQcééaechle Sfext Be #gactor, or
i.n downwar ds direction which formwi th the 10 horizgntal plane an angle

fromo0 to 6¥%6rrhe prETEy SBIS}“’T F'b?ﬁcfbmf &1es. (10} i aPRyAty a(foégmhtotasent er
t he react orpc(sls4me J ntcxﬁad,ebpémtmt@ yher i-earclnort(atzq)par at anrct e whi¢leaiayon pi pe

(10) is pr erableydde aq:ned fQ rsté)rtol\‘,/arl% ﬁg ?en%lc‘yf 31:%? colrive%(L {}g system
p romo o)

wor ki ng prefe af)}fy under relative essure e. 5 MPa 15
with a sol ixkageeer @i yn@@nswag@sn@l@btm yhiqmélapaﬁormcmé@ thgg, with a nean

di amet efp f rQyP;204121280adY af Girdg@e 12QmMb GIOBS-, bPefel}%EFy F}%&'ﬁ)u'téhxv
conditions, the internal dianeter of the inj ‘ection pi pe (10) nmay be in the

range from¥ PEeLRFaRhY InesfRRtaBrteYd FB?n%aFEPrlEf)l‘Mn l20"""’er not tehe appar at us

i ncl udes a IEEiQGSb (;J;l;) oWFa&bormikﬁé ﬂntge@ﬂﬁﬁl lbipa Rm)a\iellﬂsefpfﬁflgr ably as nuch .
as possible res in.the feed

“enclosure (%5° F’n? ff’ﬁepﬁc’ﬁ' b’ﬁ Snng)%uﬁ% ‘(hfﬁ)a °°ﬁ‘1’ Ylm?angs ffl')Jo %479 of er abl y _
si t uat ed i npdelferabijyectdean rglap:GiV(el.hO)hlgm drieesyreorigv fyom [or-&f @y &bkBa | medi at e

P OXi My Qf; b L hClerBar 12k ok s 1200k SNEL RS YR {cThe d.6. i Sui & T ally
ocated In éléiugxameter from 5 to 200 or 10 to 120 microns. In these

partlcular_condltlons, the internal diameter of the injection pipe
(10) may be in the range from 5 to 25 mm, preferably from 5 to 15
am. . ' |
20 - The apparatué includes a means (11) which makes it possible to
avoid, preferably as much as -possible, a gravity flow of most of the
solid present in the feed enclosure (7) into the injeétion pipe
(10). The means (11) is preferﬁbly situated in the injection pipe
{(10) in the proximity, preferably immediate proximity of the outlet
25 (9) of the feed enclosuré (7). It is ﬁreferably located in a such
way that its connects the outlet (9) of the feed enclosufe with the
.injection pipe (10). The means (11) may be a valve e.g. the entry
valve (12). The means (11) may also consists of a bend preferably-
situated just at the outlet (9) of the feed enclosure (7) and
30 connected to the injection pipe {10). The angle of the bend'(ll)
depends to a large extent on the ability of the solid to flow by
gravity in the injection pipe. The more easily the solid flo&s-by
.gravity, the smaller is the angle choéen. The angle of the bend may
generally be from 70 to 120° and is in most éasés about 90°.

35 " The apparatus may advantageously include a control system
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way that its connects the outlet (9) of the feed enclosure with the
i'nj.ection pipe (10). The neans (11) mayg,be a valve e.g. the entry valve
(12). The nmeans (11) may al so consi sts of a bend preferably situated just
at the outlet (9) of the feed enclosure (7) and 30 connected to the

i njection pipe (10). The angle of the bend (11) depends to a | arge extent
on the ability of the solid to flow by gravity in the injection pipe. The
nore easily the solid flows by gravity, the smaller is the angle chosen.
The angl e of .t he bend _na eral befrom?Oto 120[err] ,and .is in nost
cases about” Léﬁh mgaes it p ssq’?’ e appéra°ﬁsdﬂay S SRTEG ou£sltfl1 i T %de a
control syskeens (12Wnsihgntaieeseqitnnpossquheetlotmmtlctmn dfi she ghe igpeni ng of

the entry r{%@nfseeﬁlzacfamw &he ,tae)gmmlgg ,pjke;h& ?Q;gmg% QBn@fo1the gas
into the feed enclosure (7) an [ or which makes I ossible to control -

drive the endvefthenend pf rdguériraduetianhes gae ¥As H(j”t%éh%I%ﬁ'l"ée 6 5 the

entry npangnélehery haanseaeh)or (14) nay be a gas phase reactor such as a.
fluidized bed and/or a nechani cal bed reactor. It may be under

pressure, especiarl¥F35FoF rGf ¥ k’% % gﬁﬁa" REPEET SP°N Be used for
pol ymeri si fguidiekinsed afd/or a mecﬁlaezq:aiesasmrrewaau|mc1mk.e3t|rbayp095| ble to

ntroduce Lahg: S.LEASKO" soldd DAY LEUAL HINISE #ukel ahbvely bl dhpressure, a

solid in suspen I"s particularly advant ageous i ntroduci ng
a solid whivepd Hees P@lyalﬁrwemy PRfing} ow properties. A'test for determning

the flqyability @b aa&ewqrnvastl%sgsu&edtlg;a,sEBu/é td idfBoduze B> aThe
present invention is particularl % useful for powder which can flow freely

in a hopper&Fifil at™ tFg=t Hodar Fl?)er(TlFﬁ”EI%YK”GhZV‘fsé‘iﬁe aspedratty in a
hopper havisngpérseof ol gus ngtf Latparesculathe abm&ﬁt@ge@pemoﬂgndrmeg of 5 mm -

the top op%nin(g ng, ghnq]tagr thﬁeldhpggg fagmﬁég%tifg{ - Furtherrmre,'

the present i nvent T on y reco | nt ro ucing snal l
quanti ti es defemghicg itrllFoflaPWPéathtdr of |an ppederi &%1ldgscribed| &n FHsAT § 87% 0

i ntrodyge f6"79m'141et Prebdle inYeAPRIn 2SR tiEOMly (ReBY ol Jpold Ml 0 509

of solid. per fectlon sequence. The solid may be a powder consi Stl ng of~
fine or can flow freely in a hopper similar to thdse described in EP-A-O

675, especially in a hopper having the follow;ng features : the
- bottom opening diameter of 5 mm, the top opening diameter of 40 mm
and the height of 67&5 mm. Furthermore, the present invention is
20 highly recommended for introducing small quantities of solid into a
. reactor;.In particular, it is possible to introduce from 1 to 100,
in most cases from 1 to 50 g e.g. from 10 to 50 g of solid per
injéction sequence. The solid may be a powder consisting of fine or
very'fine particles having'anmass—mean diameter of 5 to 200 microns;
25 preferably 10 to 120 microns, especially 20 to 100 microns or 50-to
100 microns. The solid may have a bulk density of 0.1 to 0.4 g/cm3,
e.g.'0.2 to 0.4 g/cm3. When the solid consists of fine or very fine
particles e.g. having a mass-mean diameter of 5 to 200 microns,
especially 10 to 120 microns, it is particularly observed that in
30 horizontal lihe orientations the "saltation velocity" of the solid
sgspension flowing in the injection pipe of the present invention is
génefally in the range from 1 to 10 m/sec about, especially from 1
to 7 m/sec. In these conditions, the velocity of-the gas flowing-in -
the injection pipe to form a dilute-phase conveying system with a

35 uniform flow regime must be higher than the "saltation velocity”,
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very fine particles having a mass-nmean di aneter of 5 to 200 microns, 25
preferably 10 to 120 microns, especially 20 to 100 mcrons or 50 to 100
"mcrons. The solid may have a bul k density of 0.1 to 0.4 g/cnB, e.g. 0.2 to
0.4 g/cmerr]. Wien the solid consists of fine or very fine particles e.qg.
having a mass-mean dianeter of 5 to 200 microns, especially 10 to 120
mcrons, it is particularly observed that in 30 horizontal line
orientations the "saltation velocity" of the solid suspension flowing in

t he injection pipe of the present |nvent| n_i en re%ll des nge from
1 'Co 10" Seb- AoRELeSBRL AT P REroTD Ly oh SRon Aot Yepsieb i

sec. se conditions, the
vel ocity ofchthmngastdomositeg3prmtsiee. i nj ection pipe to for ma dilute- phase

conveying systemui 1f},g 3 plinl |QLILLIORL COLABTUE L oREe hirgBRI fuhan Lhe
"saltation vel oci ty . I1s preferably conprised between 1 and 50

m sec, espeertidupar rforhan IOéﬁgen fROd TS izat B FPREECN ™HERSHIi §°Fray be a

catal yst fQLafpid)em GabiyRa6E] ﬂ@g@@ﬂﬁaﬂt@&i’y’fpbw ar citﬁllysﬁﬂba@é&fdnn _
pol ymeri zation reactjion such a

fo a cata
Zi egl er - Natohgopipgecridey a‘&fdtvéF%thb‘égee'&‘abntrﬁ#@?ﬂturr? ‘X’é 'f‘?/rat ed by
thermal treahi®iHing WnedoPrubpet \akalgadzt.ai ni ng one of these catal ysts.
Figure 1 shovs diagranmatl.callyo.a0.A0Ra1 ) US BGELEING-LA-AiRE dnvgation. It
L: e (L) £ ngﬁ’%

consists of a stoP age “enclosur consi vertical cylinder
adj acent t dngettigncattedonwisgsi ¢f jat stonagerensdreudtayl hForEL5% 89 3% Bual apex

an anglg averJ.ecaqoL§ﬂ%QI- Jd@gcé';tongg@ t@ﬂﬁc‘:ﬁ%ﬁr&desuc(lﬂgeﬁ@@ paxtt he top of
an i ntroduction chanber (3) containing _a rotary valve % I’ISI ng a

cavity (5).haThes 36t t‘tﬁn"b’Ft‘taHeaP?i’t RBdRAP o 3H§rﬂ?§F°T§)f Fle %qéet ed to the
entry (6) Qhcodedid2onfdtdleasts &h(eﬂ)o;eqmqapedtmdhht:amga&mbntr(ﬁduct| on

conduit (8) proyvided WI 15 The f ur el ises a
cyl i ndri cal®® Ebﬁ’é‘rmﬂa? %ﬁy vajil‘é%e(nﬁ %‘pzﬁlco | %a‘lda Fgﬁe(%?pair%t %ﬁt%ﬁngﬁds with

an outlet (. intredecttibetciagpenf(3hes favadeched| B the ¥ rEotfieet ed feed a
r eact of,s( 1 nrw;qugbv,agquyp%ﬁw% B 6 (Hodtbi R bsndaiovigiegraviubaa 20 x

bl ow of a relief valve (13) and which opens I nto_the
react or (14&lthT#1é’aFLYﬁ défi orfhsi preq fBﬁl‘i?Bﬁ?)rWée%”&’rb%‘??d (‘i‘&l)mﬁﬁ’sﬁﬂg

upper part (7) adjacent to a conical lower part. which ends with an
outlet (9). The outlet {9) of the feed enclosure is connected to a
reactor (14) throughwan injection pipe (10) which is provided with a

20 blow off valve (12) and a relief valve (13) and which opens into the
reactor (14). The injection pipe (10) comprises a bend (11) having
an angle of 90°, adjacent to the outlet (9).

Figdre 2 shows a section of the_rotary valve (4) comprising a cavity
(5) whicﬁ has a large opening angle A.

25 Figure 3 shows a cross-section aléng line A-A of Figure 1, of
thé introduction enclosure (7) which shows that the gas introduction
condult (8) opens into the feed enclosure (7) tangentlally to the
vertical wall of the cylindrical part of the enclosure.

The following example illustrates the present invention.
30 Example
The operation was carried out with an apparatus identical to
that shown in Figures 1, 2 and 3. The angle a of the virtual apex of’
the truncated cone (2) of the storage enclosure (1) was 60°. The

dimensions of the rotary valve (4) were : D = 44 mm, d1 = 25 mm, d2

35 = 15 mm, hl = 3.9 mm, h3 = 4.3 m and the opening angle A = 37.3°.
This Sheet Has Been Replaced
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an andgle of 90[err], adjacent to the outlet (9). Figure 2 shows a section
of-the rotary valve (4) conprising a cavity (5) which has a |arge opening
angle A 25 Figure 3 shows a cross-section along line A-A of Figure
1, of the introduction enclosure (7) which shows. that the gas introduction
conduit (8) opens into the feed enclosure (7) tangentially to the vertical
wall of the cylindrical part of the enclosure. The foll ow ng exanpl e
illustrates the present invention. 30 Exanple The operation was carried out
wi th an apparatus .identic to t shown jn Figyres 1, 2 and 3. The angle
% of the Ve cstoaberhst e oh i, SR LY 5 Mk Frrr wfilge i B oot o
(1) was 60€m3.The di nensions of the rotary valve (4) were : D =44 mm dl =

25 mMm 'd2 35 el jediMenBlosurd: P )Mbndideaa b3 aMbANHal 18 OPERI DR ANgl € A =
37.3[err]. 12.As a result, the volune of the cavity ( of the rotary

val ve was Bdagliapgeer @Ed2% MW 8_tireheiaht ebh7éi Eredrdfofaacanifdl iR2aF part
whi ch ad @hidhanet 8 néligh? oMb el add e i@ht erfdfeaSdi tinkn &R€164 (8) coni cal part
5 which had a _height of 15 and whi ch ended V\A'Lﬁegdan cqut’let 99) havi ng a

di aneter of*'g e8I ohe BF- (HhE YHEE e8] (P RBE36'E M The
I nj ection 3 pe3( 10y hedcaion pipe NAL) chaalTed eémtefn] Ahargtdr aofl eéngt kndf 2 m

The connecti the, QUb] &t 169 patded Rel NUBELT |PgrL 10) consi sted
of a bend %f%?g'aﬁo\gﬁf%adgaen ah %e lo? ble% 30[e?r‘fut_Tﬁe&20F+cg ﬁsed in the
present apbuestifd réRe 419) agnetstest ph ieed (dd) ivhéakitedl an @ngh ofol i d (S)
prepargd igpeExanple 1 of EP-A- 0 529 977, apart fromthe fact that it used
a silica powder sold t&y JOSEPH CROSFI ELD AND SONS ;Gr eat Britain) under the
]Eradeggicﬁ?e%img% EZ{H 'E?_dm‘“_ H‘Elﬁﬁf%% E?:;Fﬁ'éusfiwlabc% Z;iﬁ?\);f’é'r'mfé'é 332" R
rom athhgstC ati@dtyishl canghse iof (0btebapad tinCckesnphavi ng eP-Ra0
di aneter of, 4 I ¢crons .and bul si.ty of. 0.32.g9/cnB.and characterised
by the abo%/zeg- %%ﬂ i %%d ff ?"(')V‘\zg ilflﬁl%yggagtst& séerdelgnsﬁ%ﬁga phwadf sold By .
JOSEPH CROSFIELD AND SONS (Great Britain) under the trade

15 designation "ES 70" R instead of the silica ﬁowder "SG 332" R from

e
9",

GRACE. The catalyst consisted of solid particles having a mean
diameter of 40 microns and a bulk density of 0.32 g/cm3 and
characterised by the above-mentioned flow#bility test wherein the
catalyst flew freelxrtﬁrough the hopper in 2 minutes and 30 * 10
20 seconds. N _
" The catalyst was introduced into a fluidised bed reactor (14)
identical to those described in the Figure of EP-A-0 529 977 wherein
a gas phase polymerisation of ethylene was carried out.
The introduction of the catalyét was carried out into the
25 fluidised-bed reactor (14) maintained at a pressure of 2 MPa. 2.5 g
_of the catalyst were introduced into fhe feed enclosure (7) at a
'nitrogen pressure of 2.5 MPa, the cavity (5) of the rotary valvé (4)
being brought into communication with the storage enclosure (1) and
then with the feed enclosure (7). This introduction having been
30 completed, niﬁrogen was introduceﬁ by opening the valve (15) through
the gas introduction conduit (8); originating from a source which
was at a pressure of 2.7 MPa. The relief valve (13) was permanently
opened. Simultaneoﬁély to the opening of the valve (15), the blow
off valve {12) was opened. The introduction and the circulation of
35 nitrogen in the feed'encldsure (7) made it possible to suspend and
-\
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catal yst flew freely through the hopper in 2 mnutes and 30 [err] 10 20
seconds. The catal yst was introduced ipgo a fluidised bed reactor (14)
identical to those described in the Figure of EP-A-0 529 977 wherein a gas
phase pol ynerisation of ethylene was carried out. The introduction of the
catal yst was carried out into the-25 fluidised-bed reactor (14)

mai ntai ned at a pressure of 2 MPa. 2.5 g of the catal yst were introduced
into the feed encl osure (7) at a nitrogen pressure of 2. 5 MPa, the cavity
(5) of the_rotary bei.ng t o.comuni catiqn th t he

st or age enc?os’% ?%he A Y HeRn Wi fﬁ tshee i ° re"r% sures (1) °F vg

i ntroduct i enitdngnef beEﬂlm paxidgpéetwhdch men odren svaveven rlotm&élé by openi ng
the valve (12cd-hioualntiie gﬁﬁeatnsﬁ qﬁggtrm gpraduﬁut(e%haser &&r\;&?&wg froma
source which was at a pressure of 2. . The relief valve

per manent | §Y¥Enetne éFﬁ{ﬁattéﬁ%o‘{PslP'i“iYo Pﬁé%p‘aﬁaﬁg%fsuﬁh@s\}aw@ €1%), the

bl ow of § vahyft(xfa)plwasu'menea .abdli€ 2 RMQQUEM Qneamlot:h@ QErﬁil(erQ%IQn of 35
nitrogen in_t ee closure (7 e Lo suspend .an to
entrain thé caat T’ys]t 25?‘1@" sHh% é?ﬁ Cftlﬂ’i’tpr‘8§ ﬁ%éhcf\ﬁ §°W €5t 8"% swirling of -
cat al yst paatalo'lseswammtrqmped timbn Wenvesaddri (M40 threbleasttorvaliveough t he
injection piPe 610)1dsBa? gl gﬁﬁaegﬁ&%swQv,syrmesrx%t,ems IJiSsedsa?EQt hon

vel ocity" of the catalyst 'suspension I n i hjection pipe 0) was
about 2 n $BErCMRELGhESqHANGE| taFtet husera@g’eﬁnmsmt% 1R/ s¥eesi pex he

i nj ectiion pbpe (10). As soon as the catalyst was introduced into the .
reactor (14) the blow off valve (12) was cl osed, and sinultaneously the

val ve (15) was cl osed. The int uction sequence |asted 1 second and was
repeated 10 t+ per 10 hour. 15 20 25 30 35 .
. - et Has Been Reilaced .
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14 d aims: 1. Process for introducing a solid into a reactor with the
hel.p of a feed encl osure connected to the reactor through an injection

pi pe, characterised in that the process conprises: (a) introducing the
solid into the feed enclosure wherein nost of 5 the solid settles at rest,
then (b) introducing a gas into the feed enclosuré so that the solid
initially at rest is suspended by the gas in the feed enclosure to forma
suspensi on of the solid entrained in a dilute-phase conveying systemby the
gas fromthe feed enclosure into the reactor t hrough,_ ;%anﬂjéﬁkvgﬂnplpe 10
2.  Process according to Caiml, characterised in that the gas is
introduced into the feed enclosure so that a swirling action of the gas is
produced in the feed encl osure suitable for suspending the solid in the

gas. 3. Process according to Claim1l or 2, characterised in that nore 15
than 50 % by wei ght of the solid introduced settles at rest in the feed
encl osure. 4. Process according to any one of Clains 1 to 3,

characterised in that the introduction of the 'gas is perfornmed above the
upper level of the solid settled at rest in the feed enclosure. 20 5.
Process according to any one of Claims 1 to 4. characterised in that the
injection pipe is provided with an entry met ﬁ IH ﬂl‘ttﬂ ing of the said
entry nmeans bringing the feed enclosure int th the reactor
via the injection pipe is perforned S|nultaneously wi't h *or *i mredi atel y
after the Qﬁghgnlng of the 25 |ntroduct|on of the gas into the feed

encl osure. Process accordi d any one o |ép% 119 5,

char act eri $ed |F|“E‘1‘?§F fHe ‘PRTEREESH 2P |§" T Bvi TS "flh an entry means,
and the cl esw €eed enhbosaiedcenteryediganths se#ca:torngntohehfa@eelnmv@lesure from

pipe, characterised in that the process comprises:

(a) introducing the solid into the feed enclosure wherein most of

5 the solid settleé at rest, then (b) introducing a gas into the feed :5;_
enclosure so that the solid initially at.rest is suspended by the
gas in the feed enclosure to form a suspension of the solid
~entrained in a dilute-phase conveying system by the gas from the
feed enclosure into Ehe reactor through the injection pipe.

10 2. Process according to Claim 1, characterised in that the gas is
introduced into the feed enclosure so that a swirling action pf the
gas is prbduced in the feed eﬁclosure suitable for suspending the
solid in the gas. )

3. Process'according.to Claim 1 or 2, characterised in that more

IS than 50 % by weight of the solid introduced settles at rest in the
feéd enclosure. '

4. . Process according to any one of Claims 1 to 3, characterised
in that the introduction of the gaé is performed above the upper
level of the solid settled at rest in the feed enclosure.

20 5. Process accordihg to any one of Claims 1 to 4, characterised

in that the injection pipe is provided with an entry means, . and the

opening of the said entry means bringing the feed enclosure_ipto
communication with the reactor via the injection pipe is performed
simultaneéusly with or immediately after the beginning of the

25 introduction of the gas into the feed enclosure.
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‘the reactor is perfornmed imediately after the end of the 5 I nt roduction
of the solid into the reactor and sinuljgsaneously with or inmedi ately before
the stopping of the introduction of gas into the feed encl osure. 7.

Process according to any one of Clains. 1 to 6, characterised in that the
solid is a catalyst for olefin polynerisation and the 10 reactor is a gas
phase pol yneri sation reactor containing a fluidized-bed and/or a
mechani cal ly stirred-bed under a pressure fromO0.1 to 5 MPa. 8.

Appar at us fGOI‘ I fEJoQQé'&'a@?o?d;%%' {:cg angt&e oE %E.rg 1( 11:61)5 Lpgra%ggﬂsaetdus

essentlally consi stin a féed encl osure r|5|ng a
means (4) figr thaf Fbﬂmnﬁgtwmpsm iie vaede%euf-be?d* eWcﬂYo%?@' and thean

outlet. (9)c1608Re6kethd @atld@nteRGicahs (ikblat ingOuigh rada icnkesdu-ans fiape (10),
. a neans (11) neking it possible to avoid qﬁgraV|ty f|OM/Of nost of the

solid pres FHRERE %88 HOrstire Hed Yt H&eso-he end of ection pipe
(10), afd -introdwmiomlcFt tid s@lgdsSintattredueidton o@ndimiltaBdousBiiwighi t

Possi bl e Qusiapend.dn, b Aasul Niopdaed: Lhe BRLd.AqLh 8 cal Lat 1n the

feed encl osur e forma so _ nsi on entral ne e gas through
t he injectitda figseetdi®Psurato the reactor (14). 25 9. Appar at us

according tQ O & 88as Qbéé%tnarweaqyl&et bateibhgs iink&ts,0knd et Oafsed
i ntroduction conduit (8) .is arranqu in a such wa that the solid settled

at rest in*fhEPFe&be dindidsti @ £39alvet SegpRiffdd H’?erf‘ﬁ‘é‘s@’é’s“b)?“% YWirling
ef fect 10N treecss dsfaeejiseplﬁs@spdsxajmeaﬂsatlen readppacabisdnasgar ding to Caim

o 1o FALEE R e SRl MLAU O L L SBE0RS
from 0.1 to S MPa
8. Apparatus for introducing a solid into a reactor (lé), the
apparatus essentially consisting of a feed enclosure (7) comprising:
15 - a means (4) for introducing the solid ipto the feed enclosure, =
- an outlet (9) connected to the reactor (14) through an ~
. injection pipe (10),
- a means (1l1) making it possible to avoid a gravity flow of
most of the soiid present in the feed enclosure into the
20 . injection pipe (10), and
- an inlet of a gas introduction conduit (8) making it possible
to suspend ip the gas introduced the solid settled at rest in

the feed enclosure (7) to form a solid sgspensioh entrained by

the gas through the injection pipe (10) into the reactor (14).

o
n

9.  Apparatus according to Claim 8, characterised in that the
inlet of the gas introduction conduit (8) is arranged in a such way
fhat the solid settled at rest in the feed enclosure (7) is
suspended in the gas by a swirling effect in the said feed
enclosure. - ‘

30 id. Apparatus according to Claim 9, characterised in that the gas
introduction conduit (8) emerges tangentiélly to a wall of the feed

enclosure (7).
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