, €3eF8?F: . ;, = f =H>6>T87"g6 METHOD AND APRARATUS FOR DETECTI NG AGGLOVERATES
BACKGROUND OF THE INVENTION 5 10 15 20 25 2 6 D E C 2002 Field of t?%[ﬁCZMZ
I nvention: The present invention relates to a nethod and apparatus for
detecting agglonerates formed in a m xed phase container such as a
f1ui di zed- bed ol eMEFHRD YWHEr APEARSA USe #OR0 PEFERTANGe ACCARYERATASNEt hod and
apparatus for fluidized-bed olefin polynerization. Description of the
Related Art: It is well known in the art that a nethod of radiation is
bei ng used for detecting a%q)} onerates forned in a m xed phase cont ai ner,
such as a fluidized-bed ol SFATKGIYNRIGE St WEIEE N cont ai ner (refer to
Japanese Pafent Publjcation No.62-28961). In the radiation nethod, a
radi ati on SbeteeCtstBPaéBUCPRLPRE center of the container and a plurality
of radiation detectors, are di spgsed around the container. In order to
detect X he exi stence ah@ tp,qusgf% 6\“"583?89\9%‘?3&’?‘9? hé&def e GO LB
density quctuatLons in th% n%xed ghaie betgeen t he aadiation squrce and
the detect3PRIDYCUE] AGTt HETPEE!EEi B9 LRREFAEFSEPRBET: 3P deldEFfnghase
aggl oner at in.th L X phase, cont ai nes, , sho i .apanese Lai.d- open
Pat ent Pubﬁ?('?%{é f‘éﬁgNonl‘."ﬂ-gg)GI%j%O,a e(r)f%“glyééezaénd e%edcl:\?ro&s%tfé’tl cpgiﬁfg\gi%tlgﬁgégn
detecting pgtbp 8 tpLdet ealyi ng el gctras iC pact .S di.sposed
on the_inn€§ magr g? ?%S n%%éd p&ase SongaiQErggghigﬁgptﬁghggg%ggsegbgn
detecting £{yehyabiopsqoblekeqt pos{ALKs-5RRBALL ance, since 26 DEC
2002 the density (dielectric constant) of agglomerates is greater than that
of theom xpdsphapeiohen the aguhesmrakes as gel-like are formed and
attached on the wall in the m xed phase container, the detecting neans
detects fluctuations It Sst heekl edinoat athc tdepaartandeat har emdthddhepef or e,
the detecting nmeans is able to nonitor the state of aggl onerates by
measuri ng rtheéiahbant ief belingt uaedoderi detkettings tguilomeapdest &ncmedFunt her ,
anot her nethod for detecting 10 aggl onerates enploys a detecting rod having
a strain det dEied) PEASS | aORhalRtXed PHte aGontai hatidiredthrth Paefipanese
Lai d- open Patent Publication No.|0-36447. According to this nmethod, it is
possi bl e tBOUBPEELZRRACEXFEAGHOF aFfP LAY 24 T6F CHgdiOnErBRRESF OPREG N ¢ he
mxed15 Publication No.62-28961). In the radiation method, a

radiation source is placed in the center of the container

and a plurality of radiation detectors are disposed around

the container. In order to detect the existence and the

size of agglomerates, the detectors detect density

20 fluctuations in the mixed phase between the radiation source

and the detectors by using the radiation.

Another method for detecting agglomerates in the
mixed phase container, shown in Japanese Laid-open Patent
Publication No.4-361150, employs an electrostatic

25 capacitance detecting method. Means for detecting
electrostatic capacitance is disposed on the inner wall of
the mixed phase container. This method is based on

detecting fluctuations of electrostatic capacitance, since
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15 phase container by detecting an anmount of the strain generated in the
detecting rod when aggl onerates collide with the detecting rod. 7 6 DEC 2002
Accordi ngly, the detecting rod having strain gauges is disposed in the

m xed phase container and neasures the strain in the detecting rod by 20
col l'i si on othaggkemsiites (i ed@cdgilct heahdtaadnce ahd 2gelenesabes 1s

aggl onerates. However, the nmethod descri bed above enpl oying radiation to
det ect aggPbpeter esharqtihpbsofpbbpamiietephp6fh .- p@he@x§%9|éggéomerates

fl ui di zed-bed ol efin polymerization reactor 25 container_is generally an
enor nous cdht@ehetlbe aBRghPYMey| ARdrakhRcBAdpen hbhenyadl dianther mgxed
several neters and a height of several tens of neters. A worker must  enter
the cont ai BRS¢ oCPRhBYREE het BP 0BREGE WABNMBERDE KAGECEEE UESUCERAESORS 1D 6 D

E C 20Q2 performthe i ti t.periodic, i ti Acgor di ng|
Since & rabiati SheSHEPEEF<Cpr ESBREFANERe EORFSPher, SORFFEIGRE: b

e
id ' b d h f K f ' h
opor at 1 onsICESThITE TRaMRet Rot> Sip! yT B B cf Kot Fb2Fat e CAPRCrEEALES
detecti t t t i i | . d i .
agal omer at B e i ERE IHRERCLRR. S ovhaRbiiha e R EEEREE k8 b b em
rel ated to,gaf the method is not sufficiently precise for detecting 10
c2f: V\ﬁh\fﬁn ¢ ; ik . (
aggl oner at es are noving within the container. Further, since the

di fference between thg,density ofyshehdr 209l QuERAGES apgd -t hat yakopek
ol efin polymer product is snall, this nethod I1s not sufficient even tOr

detectiong agglemerates adhpledst oat hgtetrrerninggl IoPf Rxeis@nt ai ngkralh The
nmet hod of detecting agglonerates using a strain detecting device does not
have t he pdebtetindeseanisediraboie. nixwevagrhase tbhsaiméhpd,as tshewessanti al
that the agglonerates effectively collide with the detecting rod. Since the
aggl omer at éspénesed | Lailte-opemt ai nkatembe alPuig iZGihdiarh t hof.l6w36f4Gas and
powders such as products of the olefin polymer and/or catalysts in the

m xed phas®¢cP¥rdiBgndiesdddy tBekhodr beftor dfanBofdhbdas hd 4s3asdr sthf t he
m xed phase will flow O else, agglonmerates will not colljde wth, the

det ecti ng FOUSHPRRCaATEf A& iR47 G oY Ee2II5ORRERERS Jr&BEY IdHvEREnBLlERd

i tivi f d ion. Furth he. val db i
o1 Oport orkPaS HETRAOURE oPY st PAFRCT @ nes Bet BUTTRG rob.  APBor BERBRD,

col | i'si onsq Oy spLy agp! Qper af %égéirt%o%& Suheft & 1%m%x%qb%7s Cause gkl ght

fluctuatiofs T t%% neasured va ichis not enough to be detected.
Hence, thig;prt hatk | ach@lctSwyl i ebgnt | yasepshthyey ! orcylet edddd a0l opRr at es
wei ghi ng 500 granms or |ess. In the case of |arge aggl onerates,

aggl oner at RavoRgassepalihy aacgyesl atie omildpogert of tdiee demegbidngphade
facing wwth the flow |If agglonerates accunul ate on the detecting rod when
usi ng stratongaiges, ande mtaminres nthée sdebant iing thd widtleatdmg nrahdbyhe
detecting rod will 10 continue to output signals, effectively preventing
det ectd®n eflhenigngeferad ekrria tafer heeslayectarte i endstenciee anketihphase.
SUMVARY OF THE | NVENTI ON 15 The present invention has been nmade in view of
t he above 81a®baékd99lemexat@sobject of the present invention to provide a

safe net hod and apparatus capabl e of detecting even small aggl onerates with
a high degree of precdt¥oHand %sf‘ﬁt&% dﬁtg’ciré 5ot RBPVED) @@PW?SYlPHe

radiation to detect agglomerates requires special attention.
For example, a fluidized-bed olefin polymerization reactor
25 container is generally an enormous container of roughly
cylindrical shape having a diameter of several meters and a
height of several tens of meters. A worker must enter the

container to remove the blockage when blockage occurs, or to



20 present invention to provide a nethod and apparatus for fl uidized-bed

ol efin polynerization. According to an aspect of the present inventiglg,DEC 2007
there is provided a nethod for detecting agglonerates in a m xed phase
container in which a mxed phase of gas and 25 powders is forned,  the

nmet hod comPeBEeEM di §PBsi ndNEPEStdONiSng rAdd WiRer Hfelend pROPREELARSfreel y
into the container and the other end projecting freely at outside of the
cont ai ner A GPEHNBYY of SERECdeR eiItF TP bECPHECE xe8 tRFFENDePBEC2EN®2 t he
contai ner; nounting a nagnpef on a freg end,of the de&{eelcti ng rod at outside
of the cofPAitfeinel meSwhbheteBei RGRABIEHRELORRITHE e ﬁ‘{:?qgeag%t?esﬂﬁx

fluctuations b vemrent of the nagpnet so as to neasure an exi stence of the
5 aggl oner"g’teesg./ag'lgq}é #t%%tﬁ%‘gp‘ﬁfﬁl%t%‘b‘f}? P idnerates formed in

the m xed phase contaj.ner based on val ue _pr.opartional to,the noyi

vel oci gy of the per r’r&h?ﬁte nmagnet smf"ﬁhagso i8NG t 1 hee%SF'?F%FBﬂQg?

aggl oner at es.. Accor di ng o1 her ct . of t ese Iy, io
there is [S:racRﬂc thPIgCénet%%gegg%B%et Ié‘%?lg%g (E’%gl odrqre%re?lc{tes,g‘1 glpl)%trlép%fé]% heEs
detect | ng 40t A1 d N3G Cflet Be 2 A OLRRIIdMb IS WaLARLER L&ClohePT OhfELT NO
into the contalner. Accordi ng to an er aspect o the present 15

i nvention, " ! : r i rage rein a
di stri but ﬁélge%f" ef z%rgééiog?ﬁéjl esﬁ%@%d?%gs%gﬁfggéggngggé%ggr Eéa%g\f/ge?he
plate (refig{d edpéOnds "dbSt hbRut i Adidtienther eigyeddBsd | fofi Spesedt9ngt he
bottom of the m xed phase container for diffusing the gas in a 20

hor i zoot aladl Icadr Dtes antidheatetmerimg wothis tiosidovt@inat. a Further,

pr edet er mi ned hei ght above the distributor plate. This nethod can control
the fl ow cfimgss andheponwdiffenehben thetwaered phase dems fiyer oft hesmbyl
effectively forcing the agglonerates to collide with the detecting rod. 25
Accor di ng aggloneratesispadt tWdfat hefpmezaal i olehin opolyhere predr@vi ded an
apparatus for_detecting agglonerates in a _m xed phase container in which a
m xed phasda¥l gadhdid }36%8@?15 15 ﬁ’&%ﬂ?f?h‘élﬁﬁgar%‘{% gor »dgteckEirg2002

conpri si ng: detectin od di sposed with one d oj ecting, freel into
Che. cont aita L GRFTHRE ARSI Eh b o PRt IRGF (Y2L1S OF bRt SOt BIEhe |

t ai , ti " Coct | . ) e :
oot Be ot ed on" e { MeIBECND AeRT0 Hbiinkdots CRIiALDCE: 2

poi nt of té}_eréjﬁ]i?t‘féti_%?tz[l? @évfcéua&émo@nﬂa@eneggegfg?i{eﬂé deteetbhog

means for detecting uctuati ons produced by novenen e magnet. This
arr angenergpb8napl egotrBoedot gt | oNiOf megtbanerat essf esER@tiRlt hendt XeHde10
phase cont ai ner based on a val ue proportional to the noving velocity of the
per manent amgngierateds sffieattioely t bollhedeol Wishortlod dggleanEmat esod.
According to anot her aspect of the present invention, there is provided an
appar at us Siorceletbet iagg ldnexpfiemefarnvsed \merehe goditstineutirvel alengs

di sposed on the bottom of the m xed phase container for diffusing the gas
in a ROri bkt ther diqwonof ag@ st RNYePEWERKRE A3 h sapoPredysés AT athe

pr edet er m ned_hei gh& above t distributor plate. This arrangenent can
control tHR'§T Ry BPLYRETa Y Rder 3t YRR 10 the mixed phase, 1t 1s

necessary to know beforehand how gas and powders in the
mixed phase will flow. Or else, agglomerates will not
collide with the detecting rod with an effective force,

25 thereby greatly lowering the sensitivity of detection.
Further, the values measured by strain gauges are
proportional to the amount of strain in the detecting rod.

Accordingly, collisions by small agglomerates will only



20 the m xed phase contai ner, thereby effectively forcing the aggl onerates
to collide with the detecting rod. According to another aspect of t?;
present invention, there is provided a fl uidized-bed ol efin pol ynert AECH807
reactor wherein a mxed phase of gas and 25 powders is forned, the reactor
havi ng an appasat 631gbt dduediliatdoagyl dhethe eBeppurae WRtE§ pHASEh the
apparatus conprising: a detecting rod_disposed with one end projecting
freely i ntP% h&nithaj fer BRd 19ttty efiPRF%) edtilfy Bethods £ E 15002
freely at outsjde of the container, a portion of the detecting rod pbeing
fixed to (HELRUMERT; SEORAGAYE st SATORCING AOSLOBRASES HEE HEV M | ng
rod and novabl e about oint of the detecting rod as a fulcrum and a
magnetic 3 %??ﬂﬁeﬂﬁfﬁ1 Freans for detecting fluctuations produced by

novenent of the magnet. cording t nat her. aspect of the present
inventi"on, there is é&bvfﬁ%dcgﬁeoﬁﬁgiiaﬁngﬁgﬁﬁfgﬁgﬁieﬁéth ,l%ﬁﬁ%ﬁ?&ﬁhod
having a ngl °§i<§r§£%ﬂet eetlig 39¢l ogprates 10,2 19 F‘EH‘eeddg%é%%R‘é 985, and
powders, said nethod f<orprising: disposing a detecting rod wt ne end
projectin y . i:nt.0 i d ain rogad; ¢t Lng ely
at outsi dgfgo(%ﬁgii ylgglntgl%\effﬁgg’t'por??o%ggf%g%rgttggt ecti nngﬁf)dot?bg?ng{é?xed
to said cod@ielng MPHAL LRA TBING! s@Badnl RRgER ,ENhOf €k tn dgtectndg rod
at outside o sa%%gconpainer, sa?@gnggngtnbgﬁng nmovab e;sand %etecting
nmagneti c fdaedt ted Uatd@nsy Y1 NOVEREMM Odndai thdH@teSOLR$ todEAFUIE an
exi stence of said aggl onerates. According to another aspect of the present
20 i ny@nt i @nt 1imes etd Sopt Pyt dedlgha I®} hetlf éot 1 ey f ped venthin ardet @t fon

pol ymer, said nethod having a nethod for detecting agglonerates in a m xed
phase of gaf asdlpowdmesated chqEtdmalrammprosi ngridt sposi ng ahdeteixedig rod
with one end projecting freely into said container and the other end 25
proj ecti ngeiaely at outside of said container, a portion of said detecting
rod being fixed to said container; nounting a nagnet on a free end of said
detecting rod at outside of said container, said nmagnet being novabl e; and
detecting 7 26DEC2002 magnetic flux fluctuations by novenment of said

magnet so as to measure an e§?§¥%ﬁ%e®%fT%%ingﬁﬁrgﬂ%ratgs. The above and
ot her .@bj ects, featur Sér Oag%ﬁgﬁgar&tﬁs&%ﬁ:&gm t}tﬂaes F%E%ﬁnﬁﬂ&ld@/egﬁl QW IJ)f be

apparét fromb5 the fo sC n when i'nconjunction wth

the acconpagyi ng,fawWidiasyeGh 111 pst rat es, prepseced gebodhgentseobnt he
present invention by way of exanple. BRI EF DESCRIPTI ON OF THE W NGS 10

FIG 1 is gnseheidhi €odpbagiafeshRowate mdthdiadianad-achelwld edppipreréogati on
reactor container and its peripheral pipelines, according to an enbodi nent
of the presetéctingntdvan small agglomerates with a high degree of
precision and sensitivity. It is another object of the
20 present invention to provide a method and apparatus for
fluidized-bed olefin polymerization.
According to an aspect of the present invention,
there is provided a method for detecting agglomerates in a
mixed phase container in which a mixed phase of gas and
25 powders is formed, the method comprising: disposing a
detecting rod with one end projecting freely into the

container and the other end projecting freely at outside of

the container, a portion of the detecting rod being fixed to



FIG 2 is an enlarged diagram showi ng the |ower 15 portion of the
fluidized-bed olefin polynerization reactor container according to zinG DEC 70
enbodi ment of the present invention; FIG 3 is a plan view of the 02
distributor plate in FIG 2; 20 FIG 4 is a side cross-sectional view of

t he detectitier cordmd et phouatingg a upednetFiay 2 Eree =nd g ewhar ged
cross-sectional view taken along a line AAAin FIG 4, FIG 6 is a graph
showi ng t fet@mumyg ofodoft agbtosdresdultd® iGPRURLNIA R i PRORGE eRPEPY neNt
in which the detecting rod was di sposed; and FIG. 7 is a side,

cross- sectlPRL&s endBE t Het@StdAOG ngradretieor dillg t f WA HP b oY nent
of the 8 2bDEC2002 present invention. DETAILED DESCRI PTI ON OF THE

PREFERRED "OVSHS NENTS Bhe cRBEALReRP 26cdPdiMfF g & P grekertnihveht Fb% 5
ill be d i bed bel ith ref th i d i :
this oRboMAMHTELE 1991 i zedbbSd SRR pofURRIESat IO r GRITHCAhG 2P her i s
used as a m Qeod %]a%ee c1c:>nt ai ner . ghg 1 i%i a sc%e_maétitc di a rbaames$p(\3/\,i ng a 10
flui di zed- dﬁ' 3 spo ?/'FIIB??Z%IPI r 84&E rp_ %ai T P ts_sp_e |pIF|_e al
P pelines. 44 fd xgdopBaseo01 083 Al PRIOLLS 1,8168515d Andild Ubdigedehe 2

ui di zed-bed ol €rin pol'yneri zati on reactor container 1, Ich serves as a

m xed pha iner i i { P03 OG CLE S b Sy 5 state.
The pressﬁ% In S?h%ﬁf?%%?gée%dﬁﬁgmé S%%/irrgérljf%t?l%naé%ctor 12%%’[ ai ner 1

is approximtely in thedangey frem lahstBeMa sapddihe denperat Upfesent
approximately in the range from70 to 100 C. A catalyst and an ol efin gas

such ag etiwanei@as 2€nhake SURpP! ibtidaughaannetiRld 4 fdit 0 §B€ecting
fluidi zed-bed ol efin polynerization reactor container 1. A circulating gas
const ant | yaggIomevdtess ¥i a pagas dfi nehe dytactingulradi g gasemrgt essoa 5. A
heat exchanger 6 is provided along the path of the circulating gas for

adj ust i ng piete@niyey at tnbeof wWE.dthe s r clreelyg gajestdolgyneintaat i bhe
reaction occurred in the fluidized-bed olefin polynerization reactor

cont ai ner COehtRr@X es such products as powdered pol yet hyl ene, 9 26DEC2002

According to another aspect of the present

15 invention, there 1is provided a method for detecting

agglomerates, wherein a distributor plate specially designed

to swirl gas and powders above the plate (referred to as

"distributor plate" hereinafter) is disposed on the bottom

of the mixed phase container for diffusing the gas in a

20 horizontal direction, and the detecting rod is positioned at

a predetermined height above the distributor plate. This

method can control the flow of gas and powders within the

mixed phase container, thereby effectively forcing the
agglomerates to collide with the detecting rod.

25 According to another aspect of the present

invention, there is provided an apparatus for detecting

agglomerates in a mixed phase container in which a mixed

phase of gas and powders is formed, the apparatus



pol ypropyl ene, or the lIike. These products pass through a discharge valve 8
and a discharge line 9 into a primary silo 10, in which the products,ar
stored tenporarily. The products are distributed into nitorogen-conp?gs[g&rm2
line 13 5 by a rotary valve 11 and delivered to a desired | ocation by

wi nd- f or ce efmpiisingen- conpieteot ibgowerdl2. d@sed | swahhenloaregedeni agr am
showi ng the | ower portion of the fluidized-bed ol efin polynerization

react or cOMi@leREiNg wikregart igfta héheont@nkeinar cianbutheo ebher| uskdat e
its internal construction, The circulating gas supplied fromthe | ower

porti on ofP¥NEEFEiRGi FEAShBIas! OVt 1861 PfeilAatGIH d8dtord R BIGRrO4

flows upward froma plurality_ of opening holes 21 forned on the distributor

plate 2 to-%r ARECRIEEd pFade PeLngast Bief pbRuerlte | ROPRRIAST | & dF3eRehed

ol efin _polynerjzation reactor container 1, in which a polynerjzation

Poact | oh SR e aR e nEees G SOL adbieors tiein Bog’ O HBdul os
d t i.ati inth t at f th i xed ph . Th f thi

for mat i on HOUGQRorBPEs G5 THE APLEHI eFydel i dar SIS WARCe £ he

phase | n CROTTOkT: g Ut ae acinw TEoPhe Tiow ot ssouir s HHOPRAEHES

phase. As ongr at 0] aqgﬁg, r, e 5 no
| onger fILﬁ%ﬁ%ﬁ%ﬁ%og§¥héfé¥§$%ﬂ§hgé%o ersngﬁﬁﬁﬁggina?gigetéﬁégﬁﬁé@ﬁ%gnixed
phase. Sucdy AgoboMenat ege 2 OEAET Bk o RAGHBHAR NEfmddie idi sifd byt geqp! ate
or else nove irregularly due to the force of the circulating gas diffused
10 36DEQRZe f conthhgeepeaised kel es N dd g rbigdrd IH0r 1Y afige hOvORger to
nove these | arge aggl onerates 20 over the distributor plate 2, the

i nvent or s galiec tity eolfi viliy perimbaeatr aslgaiatsg pas adsbthiisedohr anmtithetgeni ng
hol es 21, and 5 devel oped a distributor plate that forces the fl ow of gas
and powdersolbismbee ofeagghemedrstesbutor plate 2 in a circular direction by
orienting the opening holes 21 in the sane circular direction (refer to
Japanese Lai d- open PARRTrdELRYi chPi oANRShEr1366PSFLt | o hethr esphesent

enbodi nment, this, 10 distributor plate is used as the distributor glate 2.
As shown i HPYEFRE1QD { HP®genilfy REPELA9E (3R o RPPAHATYF t R8XgaseFeCHiRPused

f d_i tric circl .t he, di stribut | 2. _and
ot reartt ned ShiRCSELEE L Rt ELEce Rt R BHEDRePER: R hErEee8T on the i s
T t ; Spos Ao . > o

opent ng. harestdn ShopRE miRel phiiSecope i 0E 268 BeEhE Y| e THREIIAD
the count ef chepkybatalll HETELRAonACGRHIItHY Yetldta: iR &AL OPES %feféned

descri bed above can be noved in a specific circular direction 2
(countercloekam peetiotEXfmindlt Ak@gBtt BBogasthkowigvehibiberdpshtkbutohipl at e
2. As the behavior of agglonerates within the m xed phase Is dependent not
only on t hersazgenént heaagglooemdt eshdufl@al sofogaspemat i pygrvdexredi ¥ibhsn such
as rate of gas flow, it is possible to nove even |arge agglonerates 25 with
a hi glr0r atehef mgasdf s AsCenbavbnén, FLiterebya efdesdilived yr dp180LIIG Bheposed
inside the fluidized-bed ol efin _polynerization reactor container 1, and
conpri ses ¥JgENeEAERF Heteetingewith the detecting rod.

According to another aspect of the present
invention, there is provided a fluidized-bed olefin
polymerization reactor wherein a mixed phase of gas and

25 powders is formed, the reactor having an apparatus for
detecting agglomerates in the mixed phase, the apparatus
comprising: a detecting rod disposed with one end projecting

freely into the container and the other end projecting



26DEC2002 aggl onerates 20 forned by the adherence of each ol efin pol yner.
The detecting rod 60 will be described belowin detail. FIG 4 is a
cross-sectional view showing the 5 internal structure of the detect iznﬁgngﬁ)@m
60 and the protecting tube 51. FIG 5 is an enlarged cross-sectional view
taken al ongf&epiliie aLAQUEsHdgR #f Thbepreerteiingriube Foutsiguppdrt dbel i ke
a cantilever with one end fixed to the side wall of the 10 fl uidi zed-bed

ol efi n pol Y8EPFEHRT oRCR cheing Ebxedi hertheapanthénerhep Prepett maygntedel y
into the reactor container 1. The protecting tube 51 is disposed at a
predet er mi HRRAThE et Ofe that ARBEESANG Had 2andnh@oyadlectabrut ube 51
is formed of, stainless éteel in the _shape of _a hollow_cylinder, 15 The

det ect i ng POHBOCT sTREsEREFEF1)9 nbAde@S wRt APACTHB pRBHeet MAGNELAE £1uXThe
t [ tube 51 [ fixed ti 2 havir I di
(e g Sn CUETCHT Aot BRABE  460Fm SRUSPRABF AFAHEFBRtotnas RRyOuREdA by
proj ecti ngmcg)\%rﬁér?@ C§§ él?eh EY!{Q a small dianeter (e.g. an outer dianeter of
0 g?ﬁr)

22 mm and ‘T nhner dr anet . The fixed portion 52 of the protecting
tube 51 penetrates t i de wal |, of Luyi di -hed o} ef jn_pol rization
reactor container 1 gﬁ%&%%e]fr},@edt(?o %Egthegi diazg%- ed Oo’% efjlcﬁep&%%?in%ati on
reactor 25;contaider dndyeaid! ; € j £CL i e
protecti ngltu e 51 pro?ec? sl%n 0 tJﬁ(Eél?l%?d?gég%ﬁe%bg?ne@?#%g%ﬁeg?lgé%{“?bn

reactor cogdfhNRetRodWhhbihgl & HSHTUI®r AN QRS R _e§ggfziporﬂt§rat@§[)§ﬁ:2982

formed in the reactor container 1 are noved by the TircCulating flow an

col I'i d® witihxéde gagieechitnggdsibandl, peateirBy (6@ @r aicdtdddcbipeidinge be
deflected in the direction of the collision. 5 The detecting rod 60 is
inserted idispohiengr at edéteagtinge roH anilitkpans neadl pridiredhing efiresgiyh of
the protecting tube 51. One end of the detecting rod 60 (the end on the
proj ect i ngiBer t Fahd5Zoptatinerprastdectihegothbe Bhd iprdjeasding fheeby otitcti ng
tube 51 by being screwed at two 10 points F1 and F2 shown in FIG 4. The

ot her end ¥t kee defebrillg VBN f§ eROTAEEBr @ifnglaid tfetertbeyi ngdr od

60 is fixed to the protecting tube 51 and supported |like a cantilever. The
outer di aﬁé‘?%’?goglf‘gg &ét é(?tllgdrmcc?rb‘bawli"e.maggiif)nioarrﬂ)agi“@tsrﬁi} | 2r ££R&N t he

i i f i i f.th i be 51 d.th

or o ot naeh oP o8 SeHErbRlod BF ShehifePhE: SELn PRbAtREE [ Rfifog co
dth J 51. ingly,q i isati i

?geflegt P(r)%&g%t?geﬁ pro ectn}dr%q%(r)éj;lpg?tal)ﬁgnl g§%§%%gché%gp?g{n§ng%]?ﬁgg¥582%%, t he

det ecting £DgkH0a PDVES \g MV drftink: SPRCE BPOAghde £@SAENMEHINBRERLeFinas a
fulcrum As shown in FIGS. 4 and 5, two cylindrically shaped permanent

magnet s 6lexal et ettt feideddh tohearates 25 each other on the free end of
the detecting rod 60. The pernanent magnets 61 are housed in a chanber 55
provi ded in the base Asfcambings otext i agothbe 5kspect of the present

20 invention, there is provided a method for manufacturing an
olefin polymer, said method having a method for detecting
agglomerates in a mixed phase of gas and powders, said
method comprising: disposing a detecting rod with one end
projecting freely into said container and the other end

25 projecting freely at outside of said container, a portion of
said detecting rod being fixed to said container; mounting a
magnet on a free end of said detecting rod at outside of

said container, said magnet being movable; and detecting



Coils 70 as magnetic flux detecting neans are 13 Zs o E c zooZ provided
on the left and bottom surfaces of the chanber 55 (based on the view E%?WQ%Z
in FIG 5), corresponding to the positions of the pernanent nmagnets 59,
Specifically, the coils 70 are provided such that the axes of the coils 70

5 appr oxi meRappetsrndilae Wi Furtirt s opY t BEVEBERRNEAt Shighehadsat F@ the
present enbodi nent, the permanent nmagnets 61 and_coils 70 are di sposed such
that the e¥®istofMeABURBr ARANBHESHBRRBt Sf632aAc29ALePEEALPRHto the centers of
the coils 70 in their _norma] states. 10 As described above, if aggl onerates
20 collide with the pfetectPRYetubdds1 Othfdn tPRIFF i ect FRETEESR 5128Ad t he

det ect i d 60 fi d th tecti, tube 51 fl ted i h
Sl e
| u . 1S u
o et s ST e tng et sae R BRBhCERKEY, b BoRanegeRRTavERh' Yne
iati ith the det i . 60. .Mo t..qf th t 61
oo it eolefehahbEnde! £ et AFLAGE 7 lfRPTon 1T sl e TRIERbLIRONg TS

70 as magngty 0.de t] n et ot cfuaji LN magnetic
flux to ge%%%§d§ﬁg§5§ig?e%§% E?gﬁggﬁoﬁﬁggﬁgggﬂogfn&%geggoﬁ#gﬁﬁé?: Cu?put
signals fromeach of the nmagnetic flux detecting neans (the coil 70) are

inputted via a cable 16 into a converter 17 and converted to the current

signals 25 rangi ng fromgkigr Zs0RiPEr@bor e Salscare transferred via
a cable 18 into a recording warning device 19 to be nonitored. Since the

pai rs1af permanent negrets 61 ahsl cail ssddema®i® DdEaGran02 skbwaimg noant ed
per pendi cul ar to each other, as descri bed above, one of the coil 70 can
det ect thefthadgeedtbadgnetefin | polymegdzditdeon ofedbtodi raamttiamem whidch
the agglonerates 20 collide with the protecting tube 51. 5 Mre
speci fi cal iys peeipheradabiieed inespagestiansd inguxta nah dembo@isent sofotpeoduce
an induced el ectronotive force e, shown below. a = -Nxd~/dt = NBlv
present invention;
FIG. 2 1is an enlarged diagram showing the lower
15 portion of the fluidized-bed olefin polymerization reactor
container according to an embodiment of the present
invention;
FIG. 3 is a plan view of the distributor plate in
FIG. 2;
20 FIG. 4 1is a side cross-sectional view of the
detecting rod and the protecting tube in FIG. 2;
FIG. 5 is an enlarged cross-sectional view taken
along a line A-A in FIG. 4;
FIG. 6 is a graph showing the amount of voltage
25 measured in the coil during an experiment in which the
detecting rod was disposed; and

FIG. 7 1is a side cross-sectional view of the

detecting rod according to a second embodiment of the



Here, N is the nunber of turns in the coil 70, d ~/dt is the 10

fluctuations in magnetic flux per unit of tinme, Bis the magnetic f'PSDECZWZ
density in the coil 70, 1 is the elenent length of the coil 70, and Vv is

the noving velocity, of the magnet. Hence, when the protecting tube 51 and
the 15 det eR¥FRENE0ENBONE{QRd to the protecting tube 51 are deflected by

col lision of aggl onerates 20, the pernmanent magnets 61 nounted on the
detecting rod 60 nove and produce an induced el ectronotive force in
proportion to the moving velo per manent magnets 61 in the coils

70. 20 Ther ef or @ETALILED B§§§BBPQ%P§ @@tE@@ & FERRSDe A1 OO MERES

aggl onerates 20 based on vol tage fl uct ons in the coils 70. In
this way, the state g? %é# %9 saﬁﬁorgnﬁﬁd%ani R¥%§%?EGHHH@BL6PBfIn

I d i
e T BB S S A
0 t t t
o SOLVTSLayBrad e agal e ecughagalfiel 11 PLOLERLLAGHLOE Thcthd e
fl uct uati js, Fad. Lhel {operLad:Ln 8005 70 Gurseqent er&%l? duged

el ect r onot cels pro uced in proportion to the nmoving ve y of the
per manent &Rgne}sepl. Hence, even if the pernanent magnets 5 61 slightly
nove due to collision of relatively snmall aggl onerates 20, the end of the
detecting rod noves ang .t hepmagnet samwHdaershy tglg?ggﬁcegﬁbwl yiced

el ectronotive force which can be neasured. Specifical is possible to
det ectl oevefl $dd 2 edeigd Meraifds Zﬁolyinefebateaﬁblﬁmcﬁ@r 1@dmeriease and
sensitivity for detecting agglonmerates 20 in the fluidized-bed olefin

pol ymeri zatt®nperapheratopipehiéned. Ascoidiedg phastehe fpresensnénpodidaeat, it
is possible to detect agglonmerates 20 wei ghing 500 grans or |ess. The
detecting ¥9»d @umedpuaned ifluifkizgde éh 152t hd Huigiidiefedaded ollefin

pol ymeri zation reactor container 1 at a predetermni ned hei ght above the
dlstrlbutOPO¥W@@¥9%?tH?ﬁsr%@%ﬁ%¥eFﬁPﬁéanﬁ§léhtM@Hﬁ@ﬁ%ﬁrWQFF3Q332¥ﬂﬁ39 be

set at a h ht to enabl e detectjon of onerates 20 of a size that
PT1 fhrougihdne Grafiiree o rpeolé/m%rorzaéﬁwprreea%m%n%%@rrr%ﬁ] st6ht 25 1o

about 155 Cé‘[EaE%G 6 s%gspog%&s&ﬂ]}%e fﬁa}n aq:thléal begge ngrat bl whi .Cth the

detectrng rod 60 was ui dized- po ynerrza i'on

react or Cop Aferi da 2k a8aLoRBE Al eA0 N O deLeqhy oxﬂ’na"_ﬁl ey Oin'! Bfte

hori zontal™ axi s represents 25 tinme, while the vertr axl s presents

vol tage flugig@t Epom, 1t Rat 3 supd hanfll weleUatdnmits: dﬁhﬂéﬁ téxihae1y nifor nal
state, a certain load is applied to the protectrng tube 51 by the

ci rcul ati nighé | pangdefxom.70Mheo pood i G, of the 16

A catalyst and an olefin gas such as ethylene gas
20 are supplied through an inlet 4 into the fluidized-bed
olefin polymerization reactor container 1. A circulating
gas constantly circulates via a gas line 7 by a circulating
gas compressor 5. A heat exchanger 6 is provided along the
path of the circulating gas for adjusting the temperature of

25 the circulating gas.
A polymerization reaction occurred in the
fluidized-bed olefin polymerization reactor container 1

generates such products as powdered polyethylene,



2 6 DE C 2002 graph in FIG 6 that is stabilized represents the normnal
state in the fluidized-bed ol efin polynerization reactor container i; QE@ 00
portion of the graph in which the amount of voltage fluctuations in % g
abruptly represents when 5 the aggl onerates 20 collide with the protecting
tube 51. CepPavhk9pyéesan,i Pra tdissthiksut oThsisst praiusiet] paseetlrobell above,
powders or agglonerates may not nove strictly horizontally, but may, nove
vertical | ydbsch@erge ¥olese ,a@ﬁnéed@ﬁ@hﬁﬁ@ﬁeﬁibefPuxnﬁétécprh@aﬁﬁaﬁélgre 10
di sposed in the vertical direction of the detecting rod 60, as described
above, it 19, stin| whd€di btbet orHederts vetta catPyefovt ARPpBEAREtE- or The

aggl onerates. _Cccasional |y, aggl onerates 20 noving along the flow of _gas
and powderRredpete fdearfiits ef e1BRCt R tRAPG s COMPLRSE SPFot BEtd ngt ube
51 facing with the flow. _In qrder fo,reduce {he anmoynt, of accunulation, the
prot ecti ngPY uBer8t2F¥ VALEE: dd £94m9%%ﬁ¥Q¥q41RQE?rgﬁ@%r??o SRt HRYrR¥s to
70 degrees in.relation_.to.the f owder Wth this

%h | ow of gas and

const ruct | BHIAT FOTE J0E s hFREPECRTGPBRECSRnE | PEOYEE hAt 20 precisi on of
det ti . A det ti d.6 i i f
et imvent o w g0 aoae 40 EhifEbSar aasEeRs, ISR Hne 1008,

component spb 16 BreSAN! EXeL0n AL dasianatet tieLhe. sAup Leletspce

nuneral s t avoi plicating description. _ _ ( _
crosssect i gpatayhey Of Npcsleteetd Nt OGfRD. ddddihdi ihe ks Sbugnbegi ment
descri bed above, an apparatus Tor detecting aggl onerates according to the

17 4 6 DiEl&sEP8Pesqaaend erdesh Ireabns6ra@t iphoVi derk W ifo@l KEDAECHABY.
tube. The detecting rod 60 is supported with a portion 62 of the detecting

rod 60 fixsdppditdefsone tivel |lodfert o ftidindi g dehedfdheéfiipefobygdeoladinon
reactor container 1 and 5 one end projecting freely into the reactor

cont ai ner poliherpzhtiopndredctbe deercaimeyr rdd ifslgwsoj epmarg f feemy anto

t he chanber_ 55 and magnets are provided on the end thereof. The coils 70 as
magneti c fPLURCALLEEt Ny oPeAdngr eheigedldL pLevmgdd ¢n dhenbdissEihAter is
di sposed in_a body 10, which 10,is fixed at the outsige of the wall of the
fIuidized-B%@tﬁlégihopépgﬁbr?zﬁﬁfﬁﬂ ReSSr O oMRS ndRd 1 PORders tHe Fhest

mbodi hi ' I . f ic, fl
1 ot (1 GFR" DY DATREAC By SR RoRL T e bar PartC TRE AL Bl ouht ediion 15

t he end 0fw§f§%d§t38 %ﬂgrgggtggg ?%8?%96H9$¥cu£§.i5 possi ble to detect the

exi stence 0 e aggloner at es e contalner. As described above,

according to the presggtihdVventisonrothaly ,aggiggﬂ&hé&s@esolzloi der EBried
protecting tube 20 and a detecting rod fixed fo the protecting tube,

magnet s nognt gddaehes hgudet8cthngat 0En80DYVE tRe gebetat 6f ragsehiged | pikase.
fluctuation in the coils. Magnetic flux fluctuations produced by novenent
of magnet sTekaabpreotbesdev€ct tbnsanfiomeasiiopnents efgibmeagykeneiat esotSi nce
magneti c fl ux

20 completely elucidated yet.

While the formed agglomerates 20 remain small,
agglomerates circulate in the mixed phase in the floating
state along with the flow of powders in the mixed phase. As
the agglomerates 20 grow larger, however, agglomerates are

25 no longer fluidized together with the powders and begin to
settle in the mixed phase. Such agglomerates 20 generally

accumulate near the distributor plate or else move

irregularly due to the force of the circulating gas diffused

10



25 fluctuations are proportional to the noving velocity of the nmagnets
caused by the collision of the agglonerates, it is easy to detect evzs %Eﬁ
collision of small aggl onerates. Accordingly, it is possible to inpr pya i
sensitivity for 18 z s 0 E c_zoo2 detecting agglonerates in the m xed
phase cont afFelR. thrarepepingchetgf ngnt Bhe hdipresbntor nebatfon, a distributor
plate is provided in the bottom of the m xed phase container to force the
gas to circulate in & HHGL M dMOVE rdt@Fdnt 2R BT ERPEFYEPDA Ho3Y €Y oned
at a specified heiggt above _the distributor plate enables to control the

flow of gas?@ndlpbRIRFECT n PERAE Cnidvedt hasBVEBRPAF n&R VENF e LT Vel ytPo
2001 onor StAS caht Bl A6EUR: B8 ol LAEHASTr S5PEr “DENSHATING DT ot 28t ai n
fescri Bod FHVAETERT . 31 CSTOD B UPHAr St 5BAC A Grsr | 008 eRaHgad afas

'he appendiif T oI0t0 Mave PPoe e nIPeEb BisbhoP il 12 A1 R0y

for det eCté'ﬂgc@Pd&%O%%f £50h Mo g@rﬁ%ﬂt?ﬁ?é%g&?%g%incqg{%i%lw%aiﬁﬁ ¥fid

phase of gas an ers is forme rising: disposing a

det ecti ng 4 gl v § Ho@0gx °adrBERLBAT | BrbLCRly JHih ol A LAN P! paEEntNe

other end projecting freely at outside of said“contalner, a portion of said

det ecti ng p@ih Ded ol | X8d6L@3881d )CONtal Neke 1P cBRMAL idibay iRARel ©Aia tree
end of said detecting rod at outside of said container, said magnet being

nmovabli®, adisteilecténgpI@mpaeis cusdddixad |tiod Uidd onsbbyo mpyEaent2 of sai d
magnet so as to nmeasure an exi stence of said
As shown in FIG. 3, the opening holes 21 through
which the gas is diffused are formed in concentric circles
on the distributor plate 2, and streamlined caps 22 are
disposed on top of +the opening holes 21. wWith this
15 construction, the gas is diffused in a horizontal direction
from the opening holes 21 on the distributor plate 2. 1In
FIG. 3, the gas flows in the counterclockwise direction.
Accordingly, the large agglomerates described
above can be moved in a specific circular direction
20 (counterclockwise in FIG. 3) along the gas flow over the
distributor plate 2. As the behavior of agglomerates within
the mixed phase is dependent not only on the size of the
agglomerates but also on operating conditions, such as rate
of gas flow, it is possible to move even large agglomerates
25 with a high rate of gas flow.
As shown in FIG. 2, a detecting rod 60 is

disposed inside the fluidized-bed olefin polymerization

reactor container 1, and comprises a device for detecting

11



15 aggl onerates based on a val ue proportional to the noving velocity of
said magnet in association with the collision of said aggl onerates. %. ﬁECZWZ
nmet hod for detecting aggl onerates according to 20 claim1, wherein a d%

of said detecting rod is inserted in a protecting tube which is freely

proj ecting PEGSOBErATESNt 2P ndhormed AblettHrl Rehedenseti p§ ®Rpfiloredatas
according to 25 claimZ, wherein a distributor plate is disposed on the
bot t om of B} YMET xed Theaseeemt WheFoford UdifiLLi kg sefey hedobelaweip E C
2002 a horizontal direction, and said detecting rod is positioned at a
predetern1®%ﬁah%rght above sald distributor plate. 4. An apparatus for
detecting agglonerates_in 5 a m xed ase container in which a m xed phase
of gas and powders suthCas brdduces €¥°§5ES%?E%PHaboPVH§f SHPFER I atBPy st s
is for sai d apparatus conpris tectln rod posed with one end
prolectlng ?F%E?ﬁflnFEF&QQTQﬁMn%ﬁ ?h%nd FEECBPﬂSr & ec Pﬁg 8
freely at out . aid nt ai partion of sai r.od

xed to sBtateohiapnals, Fhynet Thbuf 83 78l P5Ad 5056t LpR e et o g
rod at OUtéigﬁ nggﬁiglggﬁlg gﬁiaﬂdAngxap#E about a point of said

detecting rod as a cru 57a nagnetr¢ flux detecting neans for

det ecting fIuctuatlonfhgroﬁegggcpyggg ngat ef said gﬁggg&tgg aigk@ mgasure

an exi stence of said aggl onerates on a value proportional

moving vel @ghty18hesal Wi fRIMHe | BnASSPLLEE ! Qb Wiy t Bege0lhd Bi onysof t%%' d
aggl onerates. 20 5. An apparatus for detecting agglomerates according to

clai mid whehedDzadpPBel ofl eFaind ARG iRt | Seddtdf tE&sShtaidePr Ot @aHI NG
tube which is freely projecting into sald cont ai ner. 25
the other projecting freely into the reactor container 1.
The protecting tube 51 is disposed at a predetermined height
above the distributor plate 2. The protecting tube 51 is
formed of stainless steel in the shape of a hollow cylinder.
15 The detecting rod 60 is essentially housed within the
protecting tube 51.
The protecting tube 51 comprises a fixed portion
52 having a large diameter (e.g. an outer diameter of 48 mm
and inner diameter of 15 mm) and a projecting portion 53
20 having a small diameter (e.g. an outer diameter of 22 mm and
inner diameter of 12 mm). The fixed portion 52 of the
protecting tube 51 penetrates the side wall of the
fluidized-bed olefin polymerization reactor container 1 and
is fixed to the fluidized-bed olefin polymerization reactor
25 container 1 by a flange 54.
The projecting portion 53 of the protecting tube

51 projects into the fluidized-bed olefin polymerization

reactor container 1. With this structure, agglomerates 20

12



6. An apparatus for detecting aggl onerates according to 21 26DEC2002
claim4, wherein a distributor plate is disposed on the bottomof s .€D 00
m xed phase container for diffusing the gas in a horizontal directig%, 593
said detecting rod is positioned at a predeterm ned hei ght above said

di stri but or £8rpedt e in7. thef | GedrEed- bEENSPARRH pdl yAER| ZBPVEA r Bdct §he
wherein a m xed_. phase of gas and powders is formed, said reactor having an
appar at us §&FCUbebeRd nd 1oyl pkr §PE4146 iWitdhi Bhei REQLEREIEI SERP appar at us
conprising: a detecting rod disposed with one end projecting freely_ nto

sai d react®RUBHEIt hENSt HRIOTERF 1D ééllbieng53r ekPy baé) éiﬁ ed’é:g‘?ﬂ & dthe

reactor, a Eortion of sabd de fctlng rod being fixed to said 15 reactor; a
magnet mouRtEBSBAORNREf FRE ERLILFIQHi d detecting rod at outside of said

d bl ' f i,d ting, rod £ d
ragnet 1% 11 ux dot et | B medRLePbr et BRI ng 20 11 UCHTALTOR pt bHGcomnsy

c flux detecting®nme

Ve oL SPLA.ERAELpS01oaha FRARY 5oL X BLERGELPE SRS OB o

portional € novi ng i 0 nét in
et R AR IRg SOl S chy gt opREaghechTl (A ISR

22 end on the projecting portion 53 of the protecting tube 51)

is fixed to the protecting tube 51 by being screwed at two

10 points Fl1 and F2 shown in FIG. 4. The other end of the

detecting rod 60 is free. Accordingly, the detecting rod 60

is fixed to the protecting tube 51 and supported like a
cantilever.

The outer diameter of the detecting rod 60 (e.g.

15 10 mm) is smaller than the inner diameter of the fixed

portion 52 of the protecting tube 51 and the projecting

portion 53, thereby forming a space between the detecting

rod 60 and the protecting tube 51. Accordingly, in

association with movement (deflection) of the projecting

20 portion 53 of the protecting tube 51, the detecting rod 60

moves within this space about the fastening point F1l as a

fulcrum.

As shown in FIGS. 4 and 5, two cylindrically

shaped permanent magnets 61 are mounted perpendicular to

25 each other on the free end of the detecting rod 60. The

permanent magnets 61 are housed in a chamber 55 provided in

the base of the protecting tube 51.

Coils 70 as magnetic flux detecting means are

13



2 6 DE C 2002 detecting rod is inserted in a protecting tube which is
freely projecting into said reactor. 9, A fluidized-bed olefin 5 DEC 2002
pol ymerization 5 reactor according to claim7, wherein a distributo? q

i s disposed on the bottom of said m xed phase reactor for diffusing th
in a horizop¥avidedeeni sRe ARdtsang ,atdam ipaiaFres Phbsthe opledmagr a55
predeterm ned hei ght above, said distributor plate. to 10. An olefin
pol ymer i zathatedrePRodnes & tEWreERBUNhAVE L @ nBl hoGOEESRAREdNiango the
aggl oner at es Jn a nlxed hase of gas and owderg'b sai d net hod conpri si

dlsp05|ngE?§ke%QH$n8 r dd'&vi PRTBABEBRd THBLES i

th h d f I d
o nort i on G d0gatE. (P vf %éﬁ%.% ($5%0 Lhes A izcafaf%&assa' ikt 7
nmagnet _on a free. end f sal %ectln _ﬂ gt outS|dg of ald contalng ,
sai d mBgndtPRT iy Ho O HNE ot B° medheti cOF I uk ?| uBTTAE T 6R

anenent

based on a v

Hadhots BE S04 193 Ofo e ispgoLaBiRhetnadd cnd ) Eo 2002

associ at i

11. An oIe

15 SheseiiGally a the

rﬁé@' ”a@i‘et S‘inas %1 %%BE%ta”eﬁiSFéEfﬁg‘r‘s% Ofgﬁé' dpd QﬂLﬁEEE

ue proportlonal i'ng ve y ~6f

yneri zation nmethod according to claim erein ap

of said dQﬂﬁthBQmEH@ntsm&&%§&§d61na%e inserted into the centers of

10

15

20

25

the coils 70 in their normal states.

As described above, if agglomerates 20 collide

with the protecting tube 51, then the protecting tube 51 and

the detecting rod 60 fixed to the protecting tube 51 are
deflected in the direction of collision, and the detecting
rod 60 moves within the space between the detecting rod 60
and protecting tube 51. Consequently, the permanent magnets
61 mounted on the detecting rod 60 also move in association
with the detecting rod 60. Movement of the permanent
magnets 61 fluctuates the magnetic flux inside the
corresponding coils 70. The coils 70 as magnetic flux
detecting means detect the fluctuations in magnetic flux to
detect the existence of agglomerates 20 in the container.

Output signals from each of the magnetic flux
detecting means (the coil 70) are inputted via a cable 16
into a converter 17 and converted to the current signals
ranging from 4 to 20 mA thereby. The signals are
transferred via a cable 18 into a recording warning device
19 to be monitored.

Since the pairs of permanent magnets 61 and coils

14
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protecting tube which is freely projecting into said container. 5 12. An

ol efin polynerization method according to claim 10, wherein a distriD@FEC 2007
plate is disposed on the bottom of said m xed phase container for diffusing
the gas in a horizontal direction, and said detecting rod is positioned 10
at a predet éP maFed M RERd abBYREBALEUHREL Hohgasth pphber, 13s Adesehbeed or
manuf acturing an ol efin polyner, said nmethod having a nethod for detecting
aggl omer at@PY$r Oh¢ xed Eﬁﬁséoé\a d&s CAfd d5iFdr $hes fhpnge et Hegnetic
conpri sing;. di sposin detect | rqd with one end projecting freely into
sai @ cont ai HEF/ GRBORHRLEERePL chiep Oraating fredificht i shag  GReTates

cont ai ner, ortion of said detecting rod being fixed to said container;
20 mount i n%(?ag%%hcg? %htléa'irﬁeeepre%‘(oe%if %i?kbeetgglc‘ti ng rod at outside of said
cont ai per, said nagn bei ng _novyabl e; and.detectin neti,c flux .
fluctudtions by nove ?ﬁecfggg? lﬁﬁgagf gﬁ“%sgf Cmgﬁgggﬁsaﬁjbegg%%Eﬁpof
said 25 a A based .a_value tLonal +to the .ng velocity
of Sai d manCF IASaRg0q ki SAthr 1 1o R eERY shBn oA StBH D EL IS o

aggl onerat £5,-.d4- A RNEL {Qr. manuf acturing an ol efin polymer according to
claim13, é%ei%’a par?q%?(gﬂsaid detecting rod is inserted in a

protecting tube which is fy YdRr e &ghkNg into said container. 15. A
met hod for manufacturing an ol efin polynmer according to claim 13, wherein a

distributofepdpti® i$ the number of turns in the coil 70, d®/dt is the
10 fluctuations in magnetic flux per unit of time, B 1is the
magnetic flux density in the coil 70, 1 is the element
length of the coil 70, and v is the moving velocity of the
magnet.

Hence, when the protecting tube 51 and the
15 detecting rod 60 fixed to the protecting tube 51 are
deflected by collision of agglomerates 20, the permanent
magnets 61 mounted on the detecting rod 60 move and produce
an induced electromotive force in proportion to the moving
velocity of the permanent magnets 61 in the coils 70.
20 Therefore, it is possible to detect the existence of the
agglomerates 20 based on detecting voltage fluctuations in

the coils 70.
In this way, the state of agglomerates 20 formed
in the fluidized-bed olefin polymerization reactor container
25 1 can be detected by fluctuations in the magnetic flux
produced in the detecting rod 60. Further, the frequency of
collisions by the agglomerates 20 against the protecting

tube 51 and the size of agglomerates 20 can be measured by

15



10 di sposed on the bottom of said m xed phase container for diffusing the
gas in a horizontal direction, and said detecting rod is positioned ?%[ﬁtzmz
pr edet er mi ned hei ght above said distributor plate. 25

AhCAF L Ay, Al AA A AAAAS A LA A A ALY A LA AAALAQ AU{. A A @ Af e. ALIMORUX
[ a./uvpquehe ypitage fluctuations and their period in the coils 70.

di x} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] cRa] ca] ca] ca] ca] ca]ca]calc
a] ca] ca] ca] ca] ca] ca] GG, Xa] B apnduced electromotive force’is
$$&H#&2&ED, 1, S, -& "', .. U//-121<101 mhc”Y] ca] ca) ca] ca] ca] ca] ca] calcalcalcalc
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15 the fluidized-bed olefin polymerization reactor container 1
at a predetermined height above the distributor plate 2.
This predetermined height h (refer to FIG. 2) may be set at
a height to enable detection of agglomerates 20 of a size
that can fit through the discharge valve 8, for example,
20 ranging from about 5 to about 15 cm.

FIG. 6 shows a result of an actual experiment in
which the detecting rod 60 was disposed in the fluidized-bed
olefin polymerization reactor container 1 and agglomerates
20 were detected. 1In FIG. 6, the horizontal axis represents

25 time, while the vertical axis represents voltage
fluctuations, that is, the fluctuations in magnetic flux.

In normal state, a certain load is applied to the protecting

tube 51 by the circulating flow therein. The portion of the
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However, since the magnetic flux detecting means are

10 disposed in the vertical direction of the detecting rod 60,
as described above, it is still possible to detect
vertically moving powders or agglomerates.

Occasionally, agglomerates 20 moving along the
flow of gas and powders adhere to and accumulate on the part

15 of the protecting tube 51 facing with the flow. In order to
reduce the amount of accumulation, the protecting tube 51 is
inserted at an angle in the range from 20 degrees to 70
degrees in relation to the flow of gas and powders. With
this construction, it is possible to improve sensitivity and

20 precision of detection.

A detecting rod 60 according to a second
embodiment of the present invention will be described below
with reference to FIG. 7. Like components in the present
invention are designated by the same reference numerals to

25 avoid duplicating description. FIG. 7 1s a side cross-
sectional view of the detecting rod 60.

Unlike in the first embodiment described above,

an apparatus for detecting agglomerates according to the
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(10%G&§) on §4£n%0§kQ§EE%WH6H%@%éiy into the reactor container 1. The

other end of the detecting rod is projecting freely into the

chamber 55 and magnets are provided on the end thereof. The

coils 70 as magnetic flux detecting means are fixedly

provided in chamber 55 which is disposed in a body 10, which

10 is fixed at the outside of the wall of the fluidized-bed
olefin polymerization reactor container 1.

As in the first embodiment, this construction
enables the measurement of magnetic flux fluctuations
produced by movement of the permanent magnets 61 mounted on

15 the end of the detecting rod 60. Accordingly, it is
possible to detect the existence of the agglomerates 20 in
the container.

As described above, according to the present
invention, when agglomerates collide with a protecting tube

20 and a detecting rod fixed to the protecting tube, magnets
mounted on the detecting rod move to generate magnetic flux
fluctuation in the coils. Magnetic flux fluctuations
produced by movement of magnets enable the detection and
measurements of the agglomerates. Since magnetic flux

25 fluctuations are proportional to the moving velocity of the
magnets caused by the collision of the agglomerates, it is

easy to detect even the collision of small agglomerates.

Accordingly, it is possible to improve the sensitivity for
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distributor plate is provided in the bottom of the mixed

phase container to force the gas to circulate in a
5 horizontal direction. The detecting rod positioned at a

specified height above the distributor plate enables to

control the flow of gas and powders in the mixed phase

container and effectively to force agglomerates to collide

with the detecting rod. Accordingly, agglomerates can be
10 detected with greater sensitivity.

Although certain preferred embodiments of the
present invention have been shown and described in detail,
it should be understood that various changes and
modifications may be made therein without departing from the

15 scope of the appended claims.
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5 powders is formed, said method comprising:
disposing a detecting rod with one end projecting
freely into said container and the other end projecting
freely at outside of said container, a portion of said
detecting rod being fixed to said container;

10 mounting a magnet on a free end of said detecting
rod at outside of said container, said magnet being movable;
and

detecting magnetic flux fluctuations by movement
of said magnet so as to measure an exlstence of said

15 agglomerates based on a value proportional to the moving

velocity of said magnet in association with the collision of

said agglomerates.

2. A method for detecting agglomerates according to
20 claim 1, wherein a part of said detecting rod is inserted in
a protecting tube which is freely projecting into said

container.

3. A method for detecting agglomerates according to
25 c¢claim 1, wherein a distributor plate is disposed on the

bottom of said mixed phase container for diffusing a gas in
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4. An apparatus for detecting agglomerates in
5 a mixed phase container in which a mixed phase of gas and
powders such as products of the olefin polymer and/or
catalysts is formed, said apparatus comprising:
a detecting rod disposed with one end projecting
freely into said container and the other end projecting
10 freely at outside of said container, a portion of said
detecting rod being fixed to said container;
a magnet mounted on the free end of said
detecting rod at outside of said container and movable about
a point of sald detecting rod as a fulcrum; and
15 a magnetic flux detecting means for detecting
fluctuations produced by movement of said magnet so as to
measure an existence of said agglomerates based on a value
proportional to the moving velocity of said magnet in

agssocilation with the collision of said agglomerates.

20
5. An apparatus for detecting agglomerates according to
claim 4, wherein a part of said detecting rod is inserted in
a protecting tube which is freely projecting into said
container,
25

6. An apparatus for detecting agglomerates according to

21



U\Y'"$10%\p\ & ()-yS
s!lO@a&f()-L‘lO@a&f()-yIlO@&&f()-ySNllO@a&f()-L$10@a&f()-?rrrdssssssi%%ﬁf
10 U 10\ 10\ 10\; 10% & ()-@Bs! 10% & () -! &34#10%\ & () - 2002
110 & ()-19*$10%\ & ()-sss*t XtttdBSH= 10 U 10! F$10%0& () - @10% o0& ()- L
10% o0& () - @0% o0& ()-@10% o0& ()-'10% 0& ()-tuuucvt wwmzX9SH= 10 Uy,
10% o0& () - ! IC1siovpépositigrelns] @odkstyibuuons ¢date | F$10UEPOBedr$anwstdiend (
) - www. Xx1xi xI xmxnxoxaVK@ 10 U 10'o 10'o 10' o, ;
10% o0& () - f Mok’ ¢F - s6é16oomd&ed -pHaxal 086wi8ainert f for ! 40¥€us b8 ( thexpasx] yf
yydEVK@ 10 U 10 9310% & ()-L, 10% & () -,
in a horizontal direction, and said detecting rod is
positioned at a predetermined height above said distributor

5 plate.

7. A fluidized-bed olefin polymerization
reactor wherein a mixed phase of gas and powders is formed,
sald reactor having an apparatus for detecting agglomerates

10 in said mixed phase, said apparatus comprising:
a detecting rod disposed with one end projecting
freely into said reactor and the other end
projectling freely at outside of salid reactor, a
portion of said detecting rod being fixed to said
15 reactor;
a magnet mounted on +the free end of said
detecting rod at outside of said reactor and movable about a
point of said detecting rod as a fulcrum: and
a magnetic flux detecting means for detecting
20 fluctuations produced by movement of said magnet so as to
measure an existence of said agglomerates based on a value
proportional to the moving velocity of said magnet in

association with the collision of said agglomerates.

25 8. A fluldized-bed olefin polymerization

reactor according to claim 7, wherein a part of said
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9. A fluidized-bed olefin polymerization
5 reactor according to claim 7, wherein a distributor plate is
disposed on the bottom of said mixed phase
reactor for diffusing the gas in a horizontal direction, and
said detecting rod is positioned at a predetermined height
above said distributor plate,.
10
10. An olefin polymerization method, said
method having a method for detecting agglomerates in a mixed
phase of gas and powders, said method comprising:
dispesing a detecting rod with one end projecting
15 freely into a container and the other end projecting
freely at outside of said container, a portion of said
detecting rod being fixed to said container;
mounting a magnet on a free end of said detecting
rod at outside of said container, said magnet being movable;
20 and
detecting magnetic flux fluctuations by movement
of said magnet so as to measure an existence of said
agglomerates based on a value proportional to the moving

velocity of said magnet in association with the collision of

25 said agglomerates.
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container.

12. An olefin polymerization method according toc claim
10, wherein a distributor plate is disposed on the bottom of
said mixed phase container for diffusing the gas in a
horizontal direction, and said detecting rod is positioned

10 at a predetermined height above said distributor plate.

13. A method for manufacturing an olefin
polymer, said method having a method for detecting
agglomerates in a mixed phase of gas and powders, said

15 method comprising:

disposing a detecting rod with one end projecting
freely into said container and the other end projecting
freely at outside of said container, a portion of said
detecting rod being fixed to said container;

20 mounting a magnet on a free end of sald detecting
rod at outside of said container, said magnet being movable;
and

detecting magnetic f£lux fluctuations by movement
of said magnet so as to measure an existence of said

25 agglomerates based on a value proportional to the moving

velocity of said magnet in association with the collision of
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said agglomerates.

14. A methed for manufacturing an olefin
polymer according to claim 13, wherein a part of
5 said detecting rod is inserted in a protecting tube which is

freely projecting into said container.

15. A method for manufacturing an olefin polymer
according to claim 13, wherein a distributor plate is

10 disposed on the bottom of said mixed phase container for
diffusing the gas in a horizontal direction, and said

detecting rod is positioned at a predetermined height above

said distributor plate.
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