BACK NVENTI ON Field of the Invention: 3 0 JAN 2003 5 The

pr esent [ ,on relates to a nmethod and apparatus for detecting
agglonerate§ ormed in a m xed phase container such as a fluidi zed- bed

ol efin polynerization reactor container, and to a nethod and apparatus for
fl ui di zed- bed ol eMETHPDI ZNBr APRARAMUS 1DOREBETEQTING AECLOMERRTES ed Art: |t
is well known in the art that a method of radiation is being used for
detecting agglonerates fornmed in a m xed phase container, such as a

fl ui di zed-bed ol efin polynerization reactor container (refer to ,Japanese
Pat ent 15 Publicati on No. 62BR8BGRPUNDNOFhEHE alillGENDBRONet hod, a radi ation
source is placed in the center of the container and a plurality of

radi ati on ddtedst orfs tdree Invesdsi@n sar ound the container. In order to detect

t he existence and the size of agglonerates, the_ detectors detect density 20
fluctuabi ons in the nmBh&éd prasSenbetiiv@Ntied r saiatesn oulcanghrrd hand
detectors by using the radiation. Another nmethod for detecting ag%Jonerates
in the ni xEPRAANS HRGIdRHEC SN IH ONGFATESe IOAMEd féh apatigmd Phase

Publ i cati C)rc]:on 'a4£n3e6r115s%’chenglsoyg aglgkgféégf'}.t)gél Colefin polymerization

: e3e)}$ﬂow \ m&“\m) YbO , METHOD AND APPARATUS FOR DETECTI NG AGGLOVERATANSIN03
en

reactor container, and to a method and apparatus for
fluidized-bed olefin polymerization.
10 Description of the Related Art:

It is well known in the art that a method of
radiation is being used for detecting agglomerates formed in
a mixed phase container, such as a fluidized-bed olefin
polymerization reactor container (refer to Japanese Patent

15 ©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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25 capacitance detecting nethod. Means for detecting electrostatic ,
capacitance is disposed on the inner watl of the m xed phase contaiﬁZeQHANZ[m3
This method is based on detecting fluctuations of electrostatic

capaci tance, since ' 3 0 ~~N 2003 the density (dielectric constant) of
agglonerates is greater than that of the m xed phase. \Wen the aggl onerates
as gel | i ke taee demsniey g edtetcaatied consttasm taldf iaggllvmemated plsasgreater
contai ner, the detecting neans detects fluctuations in the 5 electrostatic
capaci t ancéheifetdaft. ofhdrhsf origged fphaget ectigg rb@Ensdod calsiratties asnigedr- t he
state of aggl onerates by neasuring the anount of fluctuations in

el ect r ost atlilkecaFscifamed Fng takrachedtper thet Wodlf én ddeedtixgg rhase

aggl oner ates enpl oys a detecting_rod having_a strain detecting neans in the
m xed phas€C8¢RiAieFer , the dABRATLIAIJASaREs deeU-Sopbhudhy @hiomBbinc dicn
No. | O 36447.. According to this nethod, it is possible to detect the,

exi st ence &EHECHREsSitd D aRGIGAECS DTG ed iITheERE Ofexed IS datasd ing

cont ai ner by detectin n amount of the strai enerated in the detecting
rod when a&éa&ﬁ’er é?enggFI i e WIH%He &i‘leecf’l‘o'ﬁger o%lg Fiﬁ/%%?‘?rqqﬁss Yhod
descri bed above _enpl oyi.ng radiation to tect | gner.at es requi res .speci al
attenti on. "20°Fdr"éa ‘%, %p??%?diQéd-gzacﬁnggﬁnBolﬂﬁbri%&ﬁq(ﬁ?éiﬁgéfbr
cont ai ner i r.al an enornous container of roughly cylindrical shape
havi ng a dic%r%%t%g(ratag)fée&s/'ever al nmeters and a height of several tens of neters.

A worker must enter the gpRtai ner jhgrherove thepbljockage when &g%gpg

occurs, or to 25 performthe inspections at periodic inspections.
Accor di 0gl Bgqiotes at ds2di i Iy SO Cedd et 886Nt rbd t REvEARt AlaNelstrain

sufficient considerations nust be nade to ensure the safety of workers
per f orm ng deteletdpey atéams. id the- mixed~phass \Wointaimka meiddoghewnl ayi ng
an el ectrostatic capacitance detecting neans to detect agglonerates is
sui t abl e f dlapdeteset | nglajdopenat ePaddindr ed Poblheathorr wald sl 0643 644 .
contai ner and has no problemrelated to safety,
According to this method, it 1is possible to detect the
existence and the size of agglomerates formed in the mixed
15 phase container by detecting an amount of the strain
generated in the detecting rod when agglomerates collide
with the detecting rod.
However, the method described above employing
radiation to detect agglomerates requires special attention.
20 For example, a fluidized-bed olefin polymerization reactor
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
25 perform the inspections at periodic inspections.
Accordingly, since a radiation source is present in the

container, sufficient considerations must be made to ensure

the safety of workers performing such operations.



5 the nethod is not sufficiently precise for detecting aggl onerates which
are noving within the container. Further, :stnce the difference betwe@dAl AHS
density of snmall aggl onerates and that of nornmal ol efin polyner product is
small, this nethod is not sufficient even for detecting 10 aggl onerates
adhered to the inner walls of the container. The nmethod of detecting

aggl oner at es usi ng a ¥hidien ddtectmeghadvi eeptiopsngot ahav e ltdvd norsdisitdirs
descri bed above. However, in this nethod, it is essential that the

aggl oner at egpeicfigamioee| Wdaelotdt ey windanhe tet edetrgtr odggldbmgiratest hes
aggl onerates forned in the container nove along with the flow of gas and
powder s suéhidahgrodliers dgtedielng epigalpBeyartesamirredt 4oystkei nned

m xed phase, it is necessary to know beforehand how gas and powders in the
m xed phas®adilis) off dle gondiasinen b iESaties Rl afbtired@ted [Hodsafiaty it he
detecting rod with an_effective force, thereby greatly |Iowering the,
sensitivit Fher dREQAd ontS| 1 "Phe SBEELFRRPLLIBA REECHAB difP&ct idSTSST I ch

d powd fl f a .right I ..oht le, . I t
v, ol oRAPANG o) G S i i S e
u . i . W.
aggl oner at 5sm§c?hergﬁ?o t%leég%ﬁ%%ﬁ nglbfggeleﬁ tﬁ? e\gl]vay,enﬁ(}tttyonl?/git slngall
[ i bl ' h t hut h l.at i
SNSRI a0 SR e L e e e T
aggl omer at ggin | Neng@ntfrsy A {R6caG MRIALGS B0RNTLEGE € detiddiang | 1

is very likely that the accunulation will obstruct fluidization i

contai ngr aRE IR d Wdhesfed @0 HHRMBIMHLORa 1FdVMAIRYE HEF cBHE aliNYENTI ON The

present invention has been nade in view of the above drawbacks. It is an

obj ect of the present The | me@hbidonofo QedEttend S&dEloméroteandiSipar at us
capabl e of detecting even snmall agglonerates wth a high degree of

preci si on & asiensidtiedttinantewide adesobsttr dehieng:Hd pmtikdanisorlesidhilred he
m xed phase container. It is another object of the present invention to
provi de a mdcvsst 15Hewevabpaddt ushiormethedi zad- bed ofeenthipbl Fhati Add on.
According to an aspect of the present invention, there is provjded a nethod
for detect i39G LRATGRGSt S TR T4 VRN e € Phhsee c It né?’ebyd‘?rg%\%?ﬂ"i‘%g Q9 -ai n
in a detectj.ng rogd disposed in.the m xed, phase.container in which m xed
phase g% oféld‘g:se aﬂﬁep&ﬂ@? L& NS ng%fm%eﬁgi %htenec%‘étfaeﬂ?ﬁgmf’ga iagong

di sposed at,. i rte le_Ln nee-d r 0 _de 7Q.d ees,
pr ef er abl yR” ?'glm gggdtefgl(r&gles 0838 (?glgfe%%’ WI% hg{r% ata%ogéfcgdﬁ%%% f ?gw or gas

and powder g, glirs 15'813?19@::C%Eﬁdpb‘%v%ﬂtatl%@aggl&”%hét @5 e 44, the mixed
phase 25 container” fromaccunul ating on the part of the detecting rod

faci ng w t hedess Sdgw. tAcaaidl NG elferanahbern@spagels oind h@opidesent ih nwaid i on,
there is provided a nmethod for detecting 4
mixed phase will flow. Or else, agglomerates will not
20 collide with the detecting rod with an effective force,
thereby greatly lowering the sensitivity of detection.

If the detecting rod and the direction in which
gas and powders flow form a right angle or obtuse angle,
agglomerates moving along with the flow of gas and powders

25 may get caught and accumulate on the part of the detecting
rod facing with the flow. If agglomerates adhere to the

detecting rod in this way, not only it is impossible to

precisely detect the agglomerates, but also the accumulating



i 0 ~u~~ 2003 aggl onerates, wherein a distributor plate specially deiiggﬁd
to swrl gas and powders above the plate (referred to as di stributor‘pgjl“t"em3
herei nafter) is disposed on the bottom of the m xed phase contai ner for
diffusing the gas in a 5 horizontal direction, and the detecting rod is
positioned at a predeterm ned hei ght above the distributor plate. This

nmet hod can agyitonrates faowallyaslaok dewdetsoni bli mither nagEibnpeestees
contai ner, thereby effectively forcing the agglonerates to collide with the
det ecting rigd.tle Acoteadiney.to Aenctiher aggpenersteshacouasdrite rirantlhen,
there is provided an apparatus for detecting agglonerates in a m xed phase
cont ai ner Wyt stisai vedst edtiked ynedhati nthedetecennlat bon di wbbbed bt fuet

m xed phase container in which a m xed phase of gas and powders is 15
formed, whélaiiflzrt it ectiithg £H& | sCANSPOBLE ataBA | NBEPRPER anglEthert he
range from 20 degrees to 70 degrees with relation to the flow of gas and
powder s? THRIIIRMYRfHRINt can prevent the aggl omerates formed in the nixed
phase contai ner fromaccunul ating on the part of the 20 detecting rod
facing wwth the flow nore effectively. According to another aspect of the

gl oner at s, whor ei n s i ot AOMESH sia B SIS, on the bottom of the

m xed phase contai ner for di i n i 5 orjzontal di.rectipn,

and the detecting rod f|hser p%%%%%lrgtll’le n&t%é:qgiecﬁe]éf%rpngﬁgd aéi%gh%lllag&\?g' t#e)

di'stri but or il atpoykhi akrARRTEN £an GonkRol obigckl oyrol has ands apuder s
e |

within the m xed phase container, thereby effectively forcing t 0
~!~~d 2003 REHMNBSRIES bPo¢PhL! HeswrbhnthBodehaet idppdrtus \EPHing &P
anot her aspect of the present invention, there is provided a fluidized-bed
ol efin pol yetdZBinPn efvReACt ShaWherRjdlomaiates phash o4 gdghande§reewders is
formed, the reactor conprising an apparatus for detecting agglonerates in
the m xed phaseisidre appadat usehavtihgiaydet anti ng widthchor nessstrugt Sha ai n
when the agglonerates collide thereto, wherein the detecting rod is

di sposed atflanidimatigmon wirdlin i thehe mixege bhese20cgagrdasri0 tol70 is
degrees with relation to the flow of gas and powders. According to another
aspect of tACTHVSARIPAvePEi BRe PREFENEs 1pvEntded &® Ariidepd yierlodti on

t hod | Si ng:_ det i qal . t i i xed ph t ai b
Teasur Fig. A PSS A | T RO B0t 8 T e S ae

t ai i n which i f i ; in th
detecting rod s di sposstsiity & af3s 0o, PBETRIR, | dIB AnUR B, e
degrees o cble0s goprbivkchClaidihdd 141° abeuseinganndyaoudiessiang

removi ng the aggl onerates fromthe m xed phase containér. 20 According to
anot her aspeiiedfpidee FEBEnd NS i urt Y 6115 I oMl de e sl 110l £ &d
manuf acturi ng an ol efin polynmer, said nmethod conprising: detecting

aggl oner at ekl dposedn Xedt hpd asiex exd ke seercdnt aigssnirimgeisiclai an mixed detese i ng
rod di sposed in said m xed phase container in 25 which a m xed phase of gas
and povder 91 sgd9or pnd, pavdesisn isai b rieedctvingreba thedidspessdngt rod is
insertion angle in the range from 20 degrees to 70 degrees with relation to
the flow ofd¥3ROSRE ahdePohBeest ‘é’ﬁdaflégﬁvﬂﬁgt§§i Foags dromatdds dpgrees

to 70 degrees, preferably from 25 degrees to 50 degrees,

with relation to the flow of gas and powders. This method

can prevent the agglomerates formed in the mixed phase

25 container from accumulating on the part of the detecting rod
facing with the flow.

According to another aspect of the present

invention, there 1is provided a method for detecting



3 0 ~A~~ 200a from said m xed phase contai ner. The above and ot her fghgﬁq

features, and advantages of the present invention wll be apparent

rom-t

foll owi ng description when taken in conjunction with the 5 acconpanyi ng
drawi ngs which illustrates preferred enbodi nents of the present invention

by way of

and its pe

i nvention; tel Gw2rl sgals emdr gedddragrabmnwhovhagpilbtel o\ fgrarad oho ofast he
bed ol efin polynerization reactor 15 container according to an

fluidized-
enbodi nent
distributo
20 detecti
t aken al on
t he detect

graph showi ng the anmount of strain nmeasured in the detectin

experi ment

i

exanpl e. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic
di agr am shayignomerhd dd uiwtiezred-nbed dil safys ibvyielry phreitzatsipent sddet desdamted ner

ri pheral pipelines, according to an enbodi nent of the present

dafstirtidumoes gritatinvieere tma £ 813 Bs i disppseanh ohewhef boksom of

r plate in FIG 2; FIG 4 is a side cross-sectional view of the

tdper omixedr|l @hage Frentsineranfenl adyéfueivgs-thet idnfal WA ew

aline AAin FIG 4; FIG 6 is a graph showing the strain in

ihed izedtiad Ceiraate®no arshd e tdHEBANh&eodod:s PosHtdgoned ety
& roTPRERCPRENERt SERIG 1 HROVRS tAFs fsUG i HMtQE gPiatan | This

explanator%é¥ﬁ§gan1iIlustra I n

10

15

20

25

can control t ér¥ﬁg§ o% %a%Jaﬁaabg¥GéEs within the
mixed phase container, thereby effectively forcing the
agglomerates to collide with the detecting rod.

According to another aspect of the present
invention, there is provided an apparatus for detecting
agglomerates in a mixed phase container by strain detecting
means in a detecting rod disposed in the mixed phase
container in which a mixed phase of gas and powders is
formed, wherein the detecting rod 1is disposed at an
insertion angle in the range from 20 degrees to 70 degrees
with relation to the flow of gas and powders. This
arrangement can prevent the agglomerates formed in the mixed
phase container from accumulating on the part of the
detecting rod facing with the flow more effectively.

According to another aspect of the present
invention, there is provided an apparatus for detecting
agglomerates, wherein a distributor plate is disposed on the
bottom of the mixed phase container for diffusing the gas in
a horizontal direction, and the detecting rod is positioned
at a predetermined height above the distributor plate. This
arrangement can control the flow of gas and powders within

the mixed phase container, thereby effectively forcing the

rod during an



insertion angle of the detecting rod; FIG 9 is a graph showing the ,
rel ationship between the insertion angle and the col liding intensityd0 AN 2003
(assuming that the value at the insertion angle B of 90 5 degrees is 1.0);
FIG 10 is a graph showi ng the relationship between the insertion angle and
the colliding intensity ratio of powders and agglonerates;and FIG 11 is a
graph showayylidmeraieat itonsiuld ide beattheamd e tarading aedangl e and t he

accum ating span of agglonerates. FIG 10 is a graph show ng the

rel ati onshi p between Reeomisernt i cro anmpetlaend t aspeot! i difng tihet ensidserat i o
of powders and agglonmerates and FIG 11 is a graph showi ng the rel ationship
bet ween t helrsemanttiom angktbearnd tie aprowitetdi nga spéhudfliDETADNED RESGRIPTI ON
OF THE PREFERRED EMBODI MENTS An enbodi nent according to the present

i nvention I®lynerizatdeycr reedtbsl owewein r &f eméned twhase adcogpanyant
drawi ngs. In this enbodi nent, a fluidized-bed olefin polynerization reactor
cont ai nér ROWHRKE abs afarned s pidse ReRNtHHePOMPY 5 1ing | 3ng appRE@Etisc Hragr am
showi ng a 20 fl ui di zed-bed ol efin polynerization reactor container and its
peri pheral d5R9%Hs. 2AIAPREI2ERES L Df th&s BRECHORNSSE /i sthEr MRPaREUS
fluidized in a fluidi éﬁed bed, ol efi n. pol yneri zati on reactor, contai ner

1,
whi ch servéd@%HN% M xRS T ontd nd®r ARASFEMZ atd TR Feadith ddtaur s
i h 25 state. .Th in_t fluidized-hed gl efinp, pol izati
oactor coftasii<iated SoFRirEarbfyetR it Thon st eEr IRt S he
{ k . n.7 C. ~~ ? A
cat Ayt L, ol ARsLPELOR BRe1 E0Th Bkl rabde srtm, Y, SRl

[nlet ol Nt 1P dddielg qfrdipd AlALIdh RY WIRI k) OF gR3Ctla pkaer 1. A

circulating gas constantly circulates via a gas line y a circulating 5

gas conpressor 5. A healicopdahngelo 6 dsotieri dgdpatengoihe that h Kfeddift
circulating gas for adjusting the tenperature of the circulating gas. A

pol ymer i zatirprenteiant | Atheaee Uity g dviddie dr Wik fzaed geadmeirdfzan ipel wetihodgt i on
reactor container 1 10 generates such products as powdered pol yet hyl ene,

pol ypr opy| erempwis inge: | | HeteThésg pragicimemasss t hiougha a digeHar gshasd ve 8
and a discharge |line 9 into a primary silo 10, in which the products are
stored tenpTHrd Iner ik fRasicing S adonvidy ad detfier ting gmpeh-Gloprsedoln | i ne
13 by a_15 rotary valve 11 and delivered to a desired |ocation by w ndforce
of nit}ageﬂjgbﬁﬁﬁgggoﬁhﬁﬁ%mﬁ?nﬁ%?ner in which a mixed phase of das and

powders is formed, wherein the detecting rod is disposed at
an insertion angle in the range from 20 degrees to 70
degrees with relation to the flow of gas and powders; and
removing the agglomerates from the mixed phase container.

20 According to another aspect of the present
invention, there is provided a method for manufacturing an
clefin polymer, said method comprising: detecting
agglomerates in a mixed phase container by measuring strain
in a detecting rod disposed in said mixed phase container in

25 which a mixed phase of gas and powders is formed, wherein
said detecting rod is disposed at an insertion angle in the
range from 20 degrees to 70 degrees with relation to the

flow of the gas and powders; and removing said agglomerates



FIG 2 is an enlarged di agram showi ng the | ower portion of the 0. AN 2003
fluidized-bed olefin polynerization reactor container 1 with part o% tﬁé ‘
container 1 cut out to 20 illustrate its internal construction. The
circulating gas supplied fromthe | ower portion of the fluidized-bed olefin
pol yneri zation reactor container 1 flows upward froma plurality of opening
hol es 21 f divoed sanid el xdics tphid®d arordadner2 to form a m xed phase of gas and
powders in the 25 fluidized-bed ol efin polynerization reactor container 1,
in which a polyneri zatthen radante onamtcuoshebur bhgethss prfeaesses, and

aggl onerates 20 are forned in nodules due to variations in the state of the
m xed phasedvantaged 0of; +he -predemheipventisnofwitlii sod oappairentoffrom

aggl onerates is not conpletely elucidated yet. Wile the forned

aggl omer at dhe2f aldread im gs et SIC T il onetheetne & addarc ulrataen junate.om seidhphdse in
the floating 5 state along with the flow of powders in the m xed phase. As
t he aggPom&CaPany igybw Iéﬂ@@ﬂpgﬁowevﬁh}chggloh%#%ﬂ%%ﬁ%ﬁ%aru)HHﬁ{;ﬁfed
fluidized together with the powders and begin to settle in the_m xed phase.
Such aggl ofBPREIIY Sy&iertdq ercﬁﬁﬂﬁllé‘t"ém%ééhn e Y@Ys Ofi KFeBPLF-at e or

el se nove 10 irregularly due to the force of the circul ating gas diffused
fromthe opening holes on the distributor plate) In order to nove these

| ar ge aggl onerates 20 ov e di i r.pl iLnventors gave
directivity to the circuﬁggFEnggékéF?régeapf?%ﬁ1ﬁﬁ%%ggg%ing hol es 21, and
15 devel oped a distri r atq that f e Tl o as .powders to
nove over the distri bE’titg? ploiat e i (raléa g??%&?é?‘édl ragl\(,:gtqorgaﬁrgbysg?‘?éﬁgi ng t he

openi ngqhol 23 J Dy T S g i i to e
PTG onon i du i PBTREEl Ho Amel LRI RRstor) onBRMEEs and) |

enbodi nent ,iﬂ§1i3§e1dipﬂiéﬂﬂﬂ}9:[p@iﬂﬁési SadlS6Ed Bg t Be dhsthbbutifenk! atfe the As
showmn in FIG 3, the opening holes 21 through which the gas is diffused are
formed i n qoresntt iimvamdloes; on the distributor plate 2, and streanlined
caps 22 are 25 disposed on top of the opening holes 21. Wth this
construction, the gasFI§.diZfusedn rerdangedzohiadrati r ebovong f toe tlwmver
opening holes 21 on the distributor plate 2. In FIG 3, the gas flows in

t he count e sef dthectflghidized-bed olefin polymerization reactor

15 container according to an embodiment of the present
invention;
FIG. 3 is a plan view of the distributor plate in
FIG. 2;
FIG. 4 1is a side cross-sectional view of the
20 detecting rod in FIG. 2;
FIG. 5 is an enlarged cross-sectional view taken
along a line A-A in FIG. 4;
FIG. 6 1is a graph showing the strain in the
detecting rod in relation to load acting on the rod;
25 FIG. 7 1is a graph showing the amount of strain
measured in the detecting rod during an experiment in which
the detecting rod was disposed;

FIG. 8 is an explanatory diagram illustrating the



SO0!~1~J ?.~03 Accordingly, the | arge aggl omerates descri bed abO\{g ﬁa]r? )
be noved in a specific circular direction (counterclockw se in FIG '38)”"% o
along the gas flow over the distributor plate 2. As the behavior of

aggl onerates within 5 the m xed phase is dependent not only on the size of
t he aggl onerates but al so on operating conditions, such as rate of gas
flow, it isnsesdiisine angleowd éhen dedegd lagglrosr ates with a high rate of
gas flow. As shown in FIG 2, a detecting rod 50 is 10 disposed inside the
f1 ui di zed-bed ol efi n F3Cynedi zdfS ot r GdGPHr EhevEinger the afeledmemsddd an
apparatus for detecting agglonmerates 20 forned by the adherence of each

ol efi n pol e eerhetist ctRFRELEOR SN | a9 dEBEr i PRbL béiRgy itnteasdty 15
The detectings rod 50 is supported_|like a cantilever with one end fixed to

the side walla®Ss e FPAFditA&- BB4USI &% nthSI S atTbnaPehet ¢ ebnt?d ner
det oct i Ry ARPERSS dsuikgied ai & predet erm ned hei ght 20 above tho

(Strai i gauges) 60 ar & 18ropaled 8t Fouf FERarTIREAE nat's s ST oR

out put si g ta it BRI OphL8nc GRFLE A Ce e PRLEREEY SRR, o

via a cabl g6 rgf)é%m}sﬁeral ML CREr tedy to the current signals

ranging from4 to 20 mA t hereby. e signals are transferred via a cable 18

into a recordi ng war nipig .deyipcei49 go gga!?pnigl%@gng 1khe 3 RryticHafigff | O
As the agglonerates 20 circulate alongwith the m xed phase, the

aggl ongoat eseterp! théde Mddrdivn dehgtéi nthd 06h80 dorganertdlrey skpahn.ofThe
strain detecting neans 60 neasure the amount and frequency of the strain to
det ect the dggbdmsdrmeatess .and si ze of the aggl onerates 20 in the reactor
container. Mre specifically, the strain gauges 60 are provided with

el enent wires having a resistance R, shown below. 10 R = pl/dz Here, pis
resistivity, 1 is the length of the elenent wire, and d is the dianmeter of

the el ement wi r ePERRERERGGEBRBLRLESN20F cEHE| BRERERRED hEMBRP E¥ENRS rod 50,
the detecting rod 50 expands and contracts, causing 15 the lengths 1 of the
element wires in the @E‘reﬁrﬁ"ﬁgﬂb‘s&t GZE)CCE%r%fé?]gB‘? E\geap_rr&?l?lnﬁ fHegntion
R SR L L A R i
change det eatRfhdk the nasi 4ARCe fppbdMnldiRl,, ¢ NG Jilfized-bed olefin
polymerization reactor container is used as a mixed phase
container.
FIG. 1 is a schematic diagram showing a
20 fluidized-bed olefin polymerization reactor container and
its peripheral pipelines. A mixed phase of gas and powders
is formed and fluidized in a fluidized-bed olefin
polymerization reactor container 1, which serves as a mixed
phase container. A polymerization reaction occurs in such a
25 state. The pressure in the fluidized-bed ©olefin
polymerization reactor container 1 is approximately in the

range from 1 to 3 MPa and the temperature approximately in

the range from 70 to 100 °C.



20 strain gauges 60 are di sposed at four positions, that is, at the é@pr
bottom left, and right with the cross-section of the detecting rod: fABEM3
descri bed above, one of the detecting rods 50 can neasure the strain,
regardl ess of the direction in which the agglonmerates 20 collide with the
25 detecting rod 50. As described above, the detecting rod 50 is nmounted in
the side of the flui dAzedtbdgsal ehdnanoloyreriinz ataisors ucdacisore tdyritemenerasl at
a predeterm ned hei ght 12 ~0 ~~",""~ ~1'l~J above the distributor plate
2. This predet esnppédelei ghtohglir efrer itnd el G4 2)inhay tee setlwtd iz edeibgidt t o
enabl e detection of agglonerates 20 of a size that can fit through the

di schar ge wdleféng, pdbymerandplt &onr aegicterf ropmbdouer 5 1t.o SAakvuculmtdmg FI G
6 is a graph illustrating the relationship between the |oad and the strain
(di spl acensi@s Sonsipatly 19U ERHIVER dndepeldaeedt Pig & Gd S0l atia g

hori zontal axis represents the strain, while the vertical axis_10

repr esent s 9@fe ARRESISP hor hl NR3Tat @XCHARERT aP n 18xPERY 18t Rd ONFad-liss
applied to the detecting rod 50 by the swirljng flow.in the fluidized-bed
oPBF i pol PIRE 25 e ORI AHortOF. AT HE o (SR A <
very small _and thwggtectin rod 50 is stable. As the |oad increases, the
15 strain & och t, 9%5The | oad can be deternined based on the anpunt
of strain with reference 10,t¢ in E o rrates_ 20 .are
formed in the fluidi zg‘dbeag%?'@%%%gr?/%rirlzeae‘ﬁtg'r?nr eagggbgg%%t ai By g
collide 20 pai t:hy - ct] . od , o] e [ rod 50
i ncr eases g\gﬁﬁrgtﬁtz%%é%ﬁhgls%tgfrlﬁ n pg)g&:ﬁretz}?e%c?ﬁ%dt hzl%c?g#ggqi ng%trt(;%gltr%gg !
changesgg |béﬁ%ﬂ%¥§§[ﬂ‘%&éhdetgfédQ@%Q thggexi Hoores «and 3kﬁ§é¥hylene,

aggl onerateés by the anount of this change in the strain. 25 FIG "7 shows a
result of a215¢redly IRMRS! i dBNthen IWReCh tMRstet geddutet s Oﬁaéﬁ wagodigapesed
at the insertion angle, that is, the angle 8 forned by the detecting rod 50
and the di ddstohairgef vwadleresvil rdricdhqp ghis cared: qeoidiares q riefter & @rliharyd sild ~~J
~~03 FIG 8), of 90 degrees, and agglonerates 20 forned in the

fluidi zed- 38d oliefiwhpohyridre z@rioghuctéacate comEedert empoaiag idat-ect &he | n
FIG 7, the horizontal axis represents tinme (one graduation signifies 30

m nut es), WRHAWIUFe 3%8 tFRRYCESAxIRLP ePLEERAPE-SPFRIASSAE dABGN 1Pn PYhé

01200 1B "o chy LS 0 B B 0 et TR ! 510

m nut es. ng§§§g“q¥lﬁ&ﬁf#qéﬂygqﬁﬁf¥§5%qa&ﬂ' | oqer ates 20 have been forned
0 N po

in the fluidiZed-be € meri zation reactor container 1 and that

the agglomerates 20 ciprgul af 5L Nahn@18aY SO AMCEndy Mg cAePardret Of
about 6 mnutes. In this way, the state of aggl onmerates 20 forned
portion of the fluidized-bed olefin polymerization reactor
container 1 with part of the container 1 cut out to
20 illustrate its internal construction. The circulating gas
supplied from the lower portion of the fluidized-bed olefin
polymerization reactor container 1 flows upward from a
plurality of opening holes 21 formed on the distributor
plate 2 to form a mixed phase of gas and powders in the
25 fluidized-bed olefin polymerization reactor container 1, in
which a polymerization reaction occurs.

During this process, agglomerates 20 are formed

in nodules due to variations in the state of the mixed phase.



in the fluidized-bed olefin polynerization reactor container 1 can hge et
detected by changes in the strain generated in the 15 detecting r od Bb./AN 2003
Further, the formation and the size of agglonerates 20 can be detected by

t he magni tude and period of strains after sudden change. Certainly, even if
a distributor plate is used as descri bed above, powders or aggl onerates may
not nove sflhiect byokesszowtfal Inhisbutfommptionnoed vergilomkkptas wekl . not
However, since the strain gauges 60 are di sposed at four positions, as
descri bed sbopéetedlyi elycildatedsyeble to detect vertically noving powders
or agglonerates. FIG 9 shows a conparison of colliding intensity 25
(detection sensitivityhlhBerthyygferBedt exdPorsydtefe ﬁgt hreminesaedilng rod
50 for various insertion angles 8 of the detecting rod 50 using a

di stribut oR9plamerases FLEciAtodripl dhe Mixmg pﬁesghd«m 'Eah%o%'é@laltééﬁ of
the ratio of gomders 14, i U .;HJ ~2U8 colliding intensity to aggl onerate
col lidihg PheéRsPLPdeddithaltdint HlovY Rd PEWIERS o e M *ShdhEStet 88t i on)

under the conditiqQqn in FIG 2 FI G shows the ratio of collidin

intensity EPRhATTITSRARES i A FEAVs0 WO LYITEF i nReT LPBRTARET e 28¢t o

th I'1idi i nt i he d ti 50 is j t t

neerti on SRore Tl b HEEedofoRet et Y hat i A e B REerpi on
I f o i . 0) j i ti

e 8 tolhtdErah, nd: el URAERE 9/ SPUTbAd R Fo bdferaigyt ! on

appr oxi mat gl¥uhi1khe I anaer 1 eRe20 deaieas ddr 16@1&'@@ ees: ‘efeltapgykevel

of detecting sensitivity can be expected to be obtained within the above

range.jgn Elr@egmartlbe did! it® @heC@olricdi BE itheeRrSirtn1he ih?t \/@a@,n dagwiees and
aggl onerates 20 représents the ratio of signal strength (S/Nratio) of at a

nor mal st atfeof Rhehioplendggy dtidest en g8he ddstedbutdrnglatéh the detecting
rod) to at a colliding state (in which agglonerates are colliding with the
detecting rod). 20 Frdm pwdegr &phmogkowhese EbG§edaggdoth@ranken28 deeecti ng
rod 50 is inserted at an insertion an%le'8 ranging from 20 degrees to 160
degrees, atdértdistyidpdionfplatecti nfheengivientans gave edsractoviitnn the
obt ai ned. However, datag fromthe experjnents also indjcate 25 that the

aggl oner at &82F IFCHAG IR 1925 EFeD B abRaInRPER YT oROLRE Part 28F the

g§25%1 ?i :ﬁi%gfg %Rfe%(:iangd\_{mé%gigggop %‘i’at'é' CEha]’tl EQPC\;’\QS t P:Eer aftlio%l chft G%s
and powders to move over the distributor plate 2 in a
circular direction by orienting the opening holes 21 in the
same circular direction (refer to Japanese Laid-open Patent
Application Publication No.5-136013). In the present

20 embodiment, this distributor plate is used as the
distributor plate 2.

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

25 disposed on top of the opening holes 21. With this
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.

10



to a ten-mnute period for various insertion angles A From 15 ﬁm'Wf5M5
~r ~li r _, J the graph shown in FIG 11, when powders or agglonerates
noves in circunferential direction near the inner wall of the container, it
can be seen that agglonerates 20 tend to accunulate on the part of the
detecting rod 50 facing wwth 5 the flowif the insertion angle 8 of the
detecting rod 50 i s satcertdlinglyyhe rtaege fargn 7Ggdgmeasties 1 H:sdagierls. As
descri bed above, accunul ation of the aggl onmerates 20 encourages further

aggl oner at abeveo cause lr eatoobdt riot ef Epeicdifiat | oirewdarn ndiudiaigoa st op
in 10 production. Hence, it is essential to avoid the state in which the
rate of acd@@uln&telr@rio@ﬂ(wlﬁ@ ayyl &er-at®s s opgr tihal gaby fHiqph. over the
Speci fically, is essential to avoid inserting the detecting rod 50 at an
i nsertion airlr@rté’l@u\‘motrhlpiattt@e 4andé fuhembrhagdgrees tagIlrmefedosesiitiBnas
the results shown in FIGS. 9 through 11, in order to achieve a certain

| evel of s&R&i thiXeY RRASEesd UEEBANGRRE MOk AIEUUPAL ithe oF1Z2RgPENENS es
20, the insertion an Ie 8 is preferably set within the range from 20
degrees t 0 289198§EEEES Kot %r%*e?ﬁ%??t%PBhFﬁngﬁélPaﬁge Y60t AEmIAEe
degrees to 50 degr es. When, actuallg ingtalllng t he ggtectuggygfd 50 in the
reactor cofftai W hel et BcPPRGIPLE 58 PSVENSYled 3595 YA ded

di agonal | y | 1_.of th reactor container 1. For purposes of
constructi (‘)"7?1& h%? z‘—’l\é\%eocfgr?ﬁgt %t} provided at an extrenely acute angl e.

Fromthis vi ewp0| nt, dgg £6sS. 184S fescribed gboc{%( #&10% tg, bg

desirabl e | owner Iinit or t e inSertion angle for conparlson)

16 310 . dilspobed 03 md ildd aniHe™ tyRE LCisded] Mdd aruiéﬂral k3d 1Al 4 AW o n
conpound as a co catal yst were supplied into a gas-phase fIU|d|zed bed

ol efi n pol yeRidteat | oneatieor hayi ngnd dicsmieised Oap MapparkBud NMprd gas
at nosphere of ethylene, 5 1-butene, and hydrogen, and the m xed phase was

pol ymer i zedletEos et exdghogmepatt &6 2as fiaraesd edy atthel gilhemgpl@ss, of hatadls, an
insertion angle 8 of 90 degrees, and an insertion length of 10 centineters
at a positiodefdrncepeiymesrs aBbee deteatiigta i batdorS Pl atid 12, bV tdesdyiiderd
configuration, the production of olefin copolynmer powder was conducted. Two
days afteerH@Wbéghﬁ%ﬁﬁﬁjof production, the first aggl omerates were
det ect g in the mxtur hour, | ater m xed phase was._ no ﬁ,
Subst abei al 1y 1 Ui ci 280eandiAHE G r -9 xedphade BEGEFCTBodol Lafpy, @
forcing Op¢, %&Hﬂ%@er with one end fixed to the side wall of the
fluidized-bed olefin polymerization reactor container 1 and
the other projecting freely into the reactor container 1.
The detecting rod 50 is disposed at a predetermined height
20 above the distributor plate 2.
As shown in FIGS. 4 and 5, strain detecting means
(strain gauges) 60 are disposed at four locations, that is,
at the top, bottom, left, and right with the cross-section
of the detecting rod 50. Output signals from each of the
25 strain detecting means 60 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.

11



15 to be shut down. Specifically, since agglonerates adhered to the
detecting rod, the mixed phase container was filled with aggl omer at esi GgAN 2005
the reaction progressed. (Exanple of the present enbodinent) As in the
above experinent, a titaniumtype 20 catal yst and an al kyl al um num
conpound as a co-catal yst were supplied into a gas-phase fl uidized-bed
ol efin pol yneri zati onAseadteorapalomer at €s adet eriroflad ecemomept withi mhe
m xed gas at nosphere of ethylene, 1-butene, and hydrogen, and the m xed
phase was pdixeterpleestke, 26hd nagdhlenexpees neht cohbneeew ithhéhdetdedeichgngod 50
was inserted at an insertion angle 8 of 30 degrees and an insertion | ength
of 10 centingst ¥¢ &0 @gEyaticonsBrabmt i nBher Stavdve defeedt Eng | BaedE Pllat e
2. with this17 3a~~ ~, ,; ..litalL ~~ configuration, the production
of ol ef i n @GFEWIEe Lhsoede nig S Ncb fdiRUENC YT e & hgaypd rafinet o Kietesdi Aieng of
production, the first aggl onerates were detected. However, the aggl onerates
di d not PaderiE e ahea et SdZengCt odhes METRRATRNSE LhRe ¥or FBE AFFCERET at es
wer e di scharged one after another together with the product and production
was al | onedAd-adiftinue wit hout any problem As described above, according
to the present invention, the det ectig ro;;lL i s disposed at an i;%%erti on 10
ee

angle rangi ng from 20 "8&§r eE¥ G TFGdedr €n PELELPon FBYHFe PPowSF gas
wder s. ALy, Ui Ly, 1. : h h
and po eri)oré)%rbsee ugg_l{._hy elgerﬂrfen%ppx(»?ﬁgg' t}h‘}eﬁg}enggqe%%g]% agherg &g the

det ecti ng can be reduced to incCreasSe Sitiv précision of
detection. poeRfdingly, it is possible to reduce the accunul ation of 15
aggl omerates and perform a pol yner reaction w thout obstructing
fluidizgtion in the mpxedphgse container. Further, according to the
present invention, a distributor plate is provided in the bottom of the

m xed phaser&x@t & Mey red ifs@icd thhe 10as ttheCilletigtat © fi Rhe 20 diemnitz aritral,
direction. The detecting rod positioned at a specified height above the

di stri but orara at elsenadid ebl dneteontofolt Hehee fdmawtofvig@s and powders in the

m xed phase container and effectively to force agglonmerates to collide with
the detecting rod. Acdtedi mgglomreyptoper dAesoddidee whthletbet elptmiating
greater sensitivity. Although certain preferred enbodi nents of the present

i nvention H&fk %%ent%%oﬁﬁtﬁﬁﬁlﬂ%sE?ﬁbég EHPaBEE; RNdj COMFACH She ARVFEMSt ood

that V?%io%%éjfgﬁgﬁhgng %% the element wires in the strain gauges 60
to change. As a result, the resistance R of the element
wires also changes. Accordingly, the degree to which
agglomerates 20 are formed can be understood from the amount
of change detected in the resistance R. Further, since the

20 strain gauges 60 are disposed at four positions, that is, at
the top, bottom, left, and right with the cross-section of
the detecting rod 50, as described above, one of the
detecting rods 50 can measure the strain, regardless of the
direction in which the agglomerates 20 collide with the

25 detecting rod 50.

As described above, the detecting rod 50 is
mounted in the side of the fluidized-bed olefin

polymerization reactor container 1 at a predetermined height

12



3 () .!'~ ~~J ~0~3 nodifications may be nmade there| n w t hout departlpﬁ from
t he scope of the appended clains. 19 30.; ,J 2.JS Wat is clalred
is: 1. Anethod for detecting agglonerates in a m xed phase cont ai ner by
measuring strain in a detecting rod 5 disposed in said m xed phase
container in which a m xed phase of gas and powders is forned, wherein said
det ecti ng rbdvies tdies phisedr Htuteor i phetei 2n afihie pnethtermngedf henglO® h
degrees to 70 degrees with relation to a flow of gas and powders. 10 2. A
met hod for (detfeqt iteg FA§yl @nematyedeacsedr ditng theighdi ol ensdrecidetisied ion
detecting rod is disposed horizontally at an insertion angle in the range
from 20 15odeghreetomeribedegt@efni Bh sérat gt ocele fibw VIreRah aftde
powders. 3. A nethod for detecting agglonerates according to claimil,
wherein a dilschiaggeor vplaee 85 EPEpoTRMRIE 4 hE2Rg1BEt tHFRT! 2RUE % x&@
phase container for diffusing the gas in a horizontal direction, and said
det ecti Ag &P Uits §0§Wk|oned at a predeterm ned helght above sald

di stributor plate. aratus for, f tectin ﬂboner es in.a mxed

phase contai ner by stF&pn dsetggt Pnghidthsit hust Rt é‘d’ B n
}gsnghfeahgﬁ %% %gptaln ogé1§wﬁCQh%'g ralﬁh?alspﬁagg%e%@d Eoﬁd%ﬂen
load is applied on the detecting rod 50. The horizontal
axis represents the strain, while the vertical axis
10 represents the load. In a normal state, a certain extent of
the load is applied to the detecting rod 50 by the swirling
flow in the fluidized-bed olefin polymerization reactor
container 1, but the amount of the load is very small and
the detecting rod 50 is stable. As the load increases, the
15 strain also grows larger. The load can be determined based
on the amount of strain with reference to the graph in FIG.
6.
If agglomerates 20 are formed in the fluidized-
bed olefin polymerization reactor container 1 and collide
20 with the detecting rod 50, then the load on the detecting
rod 50 increases abruptly and the strain generated in the
detecting rod 50 changes. It is possible to detect both the
existence and size of agglomerates by the amount of this
change in the strain.
25 FIG. 7 shows a result of an actual experiment in
which the detecting rod 50 was disposed at the insertion

angle, that is, the angle 0 formed by the detecting rod 50

and the direction of the swirling gas and powders (refer to

13



30 ~"~~,; ~~~~ detecting rod is disposed at an insertion angle7in,hh¢.
range from 20 degrees to 70 degrees with relation to a flow of gas Jal U0
powders. 5 5. An apparatus for detecting aggl onerates according to claim4,
wherein said detecting rod is disposed horizontally at an insertion angle
in the range from 20 degrees to 70 degrees with relation to the flow of gas
and powder £IGL0 &), ApfaPPardearseddr adrdeegigigneggiteserkdt efomedr dnnd heo
claim4, wherein a distributor plate is disposed on the bottom of said

m xed phasd laoistigiasededoo ld Fifrugalynard zgas om rededidrz eardia idieredt iwsre and
said 15 detecting rod is positioned at a predeterm ned hei ght above said

di stri but ordgilestted.7. Inf F&Cdi zed- bBBE &ogtliz@ndally neX i ¢ atEpHEFERES ort ilifer ei n
a m xed phase of gas and powders is forned, said 20 reactor conprising an
appar at us flGMNeePERET PELAYgISG PP ELES | 0 sHiLBUEERed pHakke §Bed V@Eﬁd{%ﬂus
havi ng detecting rod for neasuring _strain when said agglonerates callide
theretog wﬁé%ﬁrFékﬁ%F%ﬁﬁ%c?Fﬁ@lPod PS df eﬂnaﬁ%ﬁ1ﬁéﬁhﬂt?%nFéﬁglglin

th f 20 d ta 70 d ith relatjon to 25 a fl f
and powder &L A& A T Bt 01T RISy M A T N et e COGRTG Lo

claim 7, Vw?)%’c%{xn fnhetlgeetc?géégglrrl drci)§ ?hsggsggg% Fgm%%ggé}é;éftzé%t

hori zontal 'y at™ an insertion angfe in e rang

degrees viih FELALON (AlE (L Pl 085 ARL BOMECR Serd g 1Byl dizofh bed

ol efin polynerization reac clarm 7, "whe a distributor

plate is diigpRsatan tHendt iAMAt $ahdg-28dRRAA HAR ?@gm%g{zta?%%gsgtng

the gas in a horizontal direction, and sald detecting ro

a predgber nigqratdiei @vitabove 10apa dHitstihduhgylbhakated 020A% id&flidte
pol ymeri zati on method, conprising: detecting agglonerates in a m xed phase
cont ai ner hiyh regss Wdark ot r@intadimex detwdath rg pead odi Foa®duitn 6Salidutzsn xed
phase container in which a m xed phase of gas and
In this way, the state of agglomerates 20 formed
in the fluidized-bed olefin polymerization reactor container
1 can be detected by changes in the strain generated in the
15 detecting rod 50. Further, the formation and the size of
agglomerates 20 can be detected by the magnitude and period
of strains after sudden change. Certainly, even if a
distributor plate is used as described above, powders or
agglomerates may not move strictly horizontally, but may
20 move vertically as well. However, since the strain gauges
60 are disposed at four positions, as described above, it is
still possible to detect vertically moving powders or
agglomerates.
FIG. 9 shows a comparison of colliding intensity
25 (detection sensitivity) when agglomerates 20 collide with
the detecting rod 50 for various insertion angles 6 of the

detecting rod 50 using a distributor plate as a distributor

plate 2. FIG. 10 shows a comparison of the ratio of powders

14



powders is formed, wherein said detecting rod is disposed at an insertion,
angle in the range from 20 degrees to 70 degrees with relation to a Jfl W @S
gas and powders; and renoving said aggl onerates fromsaid m xed phase 20
container. 11. An olefin polymerization nmethod according to claim 10,
wherein the detecting rod is disposed horizontally at an insertion angle in
t he range trdhiZdndegriegernsitid 280 degpgismearéher elcatliidading t HetEnmitgf gas
and powders. 12. An ol efin polynmnerization method, according to claim 10,
wherei n a diegudivisdtesrt ptat etlis diespdsedoon ahe the tim8 (of; detection)i
bottom of said m xed phase container for diffusing the gas in a horizontal
directi on, uvadérsdihe densdttiiog ried Fl&.pdsitioned at a predeterm ned hei ght
above said distributor plate. 5 13. A nethod for manufacturing an ol efin
pol yner, said method &8fpri%i rfdiovdet EBEi fptelgy| Ofer e bsldhng mintedsiidse
contai ner by neasuring strain in a detecting rod disposed in said 10 m xed
phase cont ¥n§8r the WFtEFtdng X&d pilade &t Gagigitdh polaRsitsians amerleed to
wherein said detecting rod s disposed at an_insertion  angle in the range
from 20 dedP€es I RTyr L RS Y e"AEon HE a FGTET IR h& OFas 2¥nd 18
powders; and 15tr nnv#n said_a Ioneratﬁs f on1sghg Hixed ghﬁse cont ai ner
14. A net hddSFHtSPandf adCur tHgShhOF e AT Soﬁinﬁr ccof8PhGeY o \&°FRTS,

o o1 L0508 SO TR o2 R AR ULAT Y 0 e300
and powder §yom the graph shown in FIG. 9, the insertion angle 6 to

10 obtain a colliding intensity ratio of 30 % or higher is
approximately in the range from 20 degrees to 160 degrees.
A certain level of detecting sensitivity can be expected to
be obtained within the above range.

In FIG. 10, the ratio of colliding intensity

15 Dbetween powders and agglomerates 20 represents the ratio of
signal strength (S/N ratio) of at a normal state (in which
agglomerates are not colliding with the detecting rod) to at
a colliding state (in which agglomerates are colliding with
the detecting rod).

20 From two graphs shown in FIGS 9 and 10, when a
detecting rod 50 is inserted at an insertion angle 6 ranging
from 20 degrees to 160 degrees, a certain level of detecting
sensitivity and resolution can be obtained.

However, data from the experiments also indicate

25 that the agglomerates 20 occasionally adhered to and
accumulated on the part of the detecting rod 50 facing with

the flow. FIG. 11 shows the ratio of the accumulating span

to a ten-minute period for various insertion angles 6. From
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15. A nethod for manufacturing an olefin polymer 25 according to cl 2 m.,lar,
wherein a distributor plate is disposed on the bottom of said m xed Bhaéé
container for diffusing the gas in a horizontal direction, and said
detecti ng rod is positioned at a predeterm ned hei ght above 23 i O
~~tl '03 said distributor plate. 24 . A h
AACACA . . Athe Agraph. Ao Ain AFAIG.A{1HA AUhAnAI;{ow%&‘rsASber@g‘@‘lo%m;tﬂ‘é%Z* +8d
ely st g} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] vaves] cah calicauadecantdhda]ditdasion naan| redle AFiner wall of
1 Q&R&| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]c&a]ca]caﬁ@ﬂtﬂﬂﬂnﬁxﬁﬁma]ca]capcb&waﬁeﬂ(ﬁﬁﬂﬁ%ﬁ@@ﬂdme(ates 20 tend to
)I))))Z+++I t, s, s-
-l -we - B-CC}J%BJrilad:eZ]C]TCa}ha] paFtapda)de cdgeedtia]Taied] 5@] dadapcalidd] ca) c
a] ca] céca] ca] ca] ca]ca] ca] ca] ca]ca]ca]calcajca!.$.8.[.& " /{///0010?0@00GLH
111122 A3¢g55g§5@q¢¢7p¥gh kﬂSﬁpﬁﬂgn;angle of the etectlng rod 50 1is
a} gg] gg] gg] %3:] cal ca] cgt]é‘{(\:ﬂa]qca] ca] ca] ca7] d]egr]e(e:a%] (1:1861 c1a7]0cal]ecar]ecea] calcalca]ca]c
;; ===??@aCCr Cx CCDE, E E<EeHHHHI || sni d2Y] cal] ca] ca ca] ca] ca] ca) ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] cafa] c &g]e a] c&PCAFea] c&F° da] c&fcal It jgﬂ(yKLL

LLLNNNOOLCRR XX6YYZ?2Z ] ]
acal calcard %ae?%%eaﬁ CAPcaficatates cEPERNEaT 3%@%'%%&] 5] B8] e ol w
alLaaaaa" d# eee’e%Hg gjrbmt oh flUlkdflzf\a\hlca)] ca %%] cl CIUCU\}]% a stop in

a] c&a] gl caleRhAliH cal ﬁa]eakcakcaﬂscaégéé 1 £l g8l %@%ﬂ C@i]nga]s ?Lgal U ca

] ca] ca] ca! wmmmmyo\ o>p” q>r Dr Xrrsstttvvv \AMMMM/xxxyZ xsnid_Z|c[ca]ca]ca]c

a] ca] ca] cajalcta] edlecalraalcabgal aatamhtat ¢8hcad£a] €d Cad fpll sid el fR] Gial caj ©

aJca]ca]calca! Zzzzy{{{{{|| T~~~/ wwwwmxxxyZz} xsni d_Z] c] ca] ca] ca] ca] ca] ca]ca] c
a] ca] ca] cajpealdajuialrda] clalgla) cafpatisjcalte] cdkcalrassadselht to avoid

a] ca ca] ca] ca] ca3Ogt f H #100& ()-' 109%& ()-10%& () - 10%& () - @& 10%& () -
SS10% ' & ( )insertO¥g ( rheNsdetedDog p, D& 0( )at 16X @nsertion angle 6

t 109 ()-'y, LnlO%&' ()-1!109& ()-!109%& ()-!Y }"?* #10%

L- 109 () - Mitdoig (Bhe rangedgan I teagees- $01098@ ARareest0oVe () - qt uvwu

1_@ 15 As the results shown in FIGS. 9 through 11, in

order to achieve a certain 1level of sensitivity and
resolution with low accumulation of agglomerates 20, the
insertion angle 6 is preferably set within the range from 20
degrees to 70 degrees, or more preferably within the range
20 from 25 degrees to 50 degrees.
When actually installing the detecting rod 50 in
the reactor container 1, the detecting rod 50 is inserted in
a nozzle provided diagonally on the outer wall of the
reactor container 1. For purposes of construction, the
25 nozzle cannot be provided at an extremely acute angle. From
this viewpoint, 20 degrees, as described above, is thought
to be a desirable lower limit for the insertion angle 6.

(Example for comparison)
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diameter of 0.5 meter in a mixed gas atmosphere of ethylene,
5 1l-butene, and hydrogen, and the mixed phase was polymerized.
The detecting rod 50 was inserted at right angles,
that 1is, an insertion angle 6 of 90 degrees, and an
insertion length of 10 centimeters at a position 8
centimeters above the distributor plate 2. With this
10 configuration, the production of olefin copolymer powder was
conducted. Two days after the beginning of production, the
first agglomerates were detected in the mixture. One hour
later, the mixed phase was not substantially fluidized and
the entire mixed phase began to solidify, forcing operations
15 to be shut down. Specifically, since agglomerates adhered
to the detecting rod, the mixed phase container was filled
with agglomerates as the reaction progressed.
(Example of the present embodiment)
As in the above experiment, a titanium-type
20 catalyst and an alkyl aluminum compound as a co-catalyst
were supplied into a gas-phase fluidized-bed olefin
polymerization reactor having a diameter of 50 centimeters
in a mixed gas atmosphere of ethylene, 1l-butene, and
hydrogen, and the mixed phase was polymerized.
25 In this experiment, however, the detecting rod 50
was inserted at an insertion angle 6 of 30 degrees and an

insertion length of 10 centimeters at a position 8

centimeters above the distributor plate 2. With this
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5 Accordingly, the formed agglomerates were discharged one
after another together with the product and production was
allowed to continue without any problem.

As described above, according to the present
invention, the detecting rod is disposed at an insertion
10 angle ranging from 20 degrees to 70 degrees in relation to
the flow of gas and powders. Consequently, the opportunity
that agglomerates adhere to the detecting rod can be reduced
to 1increase the sensitivity and precision of detection.
Accordingly, it is possible to reduce the accumulation of
15 agglomerates and perform a polymer reaction without
obstructing fluidization in the mixed phase container.
Further, according to the present invention, a
distributor plate is provided in the bottom of the mixed
phase container to force the gas to circulate in a
20 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
25 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
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phase of gas and powders is formed, wherein said detecting
rod is disposed at an insertion angle in the range from 20
degrees to 70 degrees with relation to a flow of gas and

powders.

10

2. A method for detecting agglomerates according
to claim 1, wherein the detecting rod is disposed
horizontally at an insertion angle in the range from 20

15 degrees to 70 degrees with relation to the flow of gas and

powders.

3. A method for detecting agglomerates according

to claim 1, wherein a distributor plate is disposed on the

20 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.

25 4. An apparatus for detecting agglomerates in a
mixed phase container by strain detecting means in a
detecting rod disposed in the mixed phase container in which

a mixed phase of gas and powders is formed, wherein said
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5 5. An apparatus for detecting agglomerates
according to claim 4, wherein said detecting rod is disposed
horizontally at an insertion angle in the range from 20
degrees to 70 degrees with relation to the flow of gas and
powders.
10
6. An apparatus for detecting agglomerates
according to «claim 4, wherein a distributor plate is
disposed on the bottom of said mixed phase container for
diffusing the gas 1in a horizontal direction, and said

15 detecting rod is positioned at a predetermined height above

said distributor plate.

7. A fluidized-bed olefin polymerization reactor

wherein a mixed phase of gas and powders is formed, said

20 reactor comprising an apparatus for detecting agglomerates
in said mixed phase, said apparatus having a detecting rod

for measuring strain when said agglomerates collide thereto,
wherein said detecting rod is disposed at an insertion angle

in the range from 20 degrees to 70 degrees with relation to

25 a flow of gas and powders.

8. A fluidized-bed olefin polymerization reactor

according to claim 7, wherein the detecting rod is disposed
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degrees to 70 degrees with relation to the flow of gas and

powders.

5 9. A fluidized-bed olefin polymerization reactor
according to claim 7, 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 1is positioned at a predetermined height above

10 said distributor plate.

10. An olefin polymerization method, comprising:
detecting agglomerates in a mixed phase container
by measuring strain in a detecting rod disposed in said
15 mixed phase container in which a mixed phase of gas and
powders is formed, wherein said detecting rod is disposed at
an insertion angle in the range from 20 degrees to 70
degrees with relation to a flow of gas and powders; and
removing said agglomerates from said mixed phase

20 contailner.

11. An olefin polymerization method according to
claim 10, wherein the detecting rod is disposed horizontally
at an insertion angle in the range from 20 degrees to 70

25 degrees with relation to the flow of gas and powders.

12. An olefin polymerization method, according to

claim 10, wherein a distributor plate is disposed on the
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A metho or manufa n ole
said method comprising:

detecting agglomerates in a mixed phase container
by measuring strain in a detecting rod disposed in said
mixed phase container in which a mixed phase of gas and
powders is formed, wherein said detecting rod is disposed at
an insertion angle in the range from 20 degrees to 70
degrees with relation to a flow of the gas and powders;
and

removing said agglomerates from said mixed phase

container.

14. A method for manufacturing an olefin polymer
according to claim 13, wherein the detecting rod is disposed
horizontally at an insertion angle in the range from 20
degrees to 70 degrees with relation to the flow of gas and

powders.

15. A method for manufacturing an olefin polymer
according to claim 13, 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 at a predetermined height above
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said distributor plate.
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