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1 DESCRI PTION RESIN PELLET STORE DEVI CE AND CLEANI NG
METHOD THEREOF 5 Technical Field The present
invention relates to a resin pellet store device
including a silo in which resin pellets are stored,
and a cleaning nethod thereof.1 More particularly, it
relates to a resin pellet store device and a cl eani ng
10 nethod thereof which are suitable for storage of
pol ycar bonat e- based resin pellets, cycl ohexane-based
resin pellets or the |iKESFBEEIEPNg a | ow content of
foreign substances. 15 Background Art Resin pellets
requiring a low content of foreign substances have
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pellets wwth a | ow content o oreign substances or
cycl ohexane-based resin pellets with a | ow 20 content
of foreign substances used as a material for a
substrate of an opticalle@hskcaeqiteedreductions in the

cont ent qﬁlnetallic partkﬁyes der.ived from such a

facility ~as & 190 o' BiPe ot K& 1editedt® 6f IFh8 PELLAt

powley g8aRR atRd ddl ighe Eghbeﬁhz%ﬂgcﬂr98§§ﬁ¢§éllets are

formng resin 25 pelléets through cutting resih strands

etaneded acorm arl esedigucerhotheheeabent mbrenphbtriesifrly,

fragnments generated through rubbed against inner wall

oft giegedesyaioves resisi ped letihehorhedpwlitet andsanslesring
matical |y conveyed, etc. Th reason is that, in

gﬁgﬁﬁgi5§ﬁr§¥§kw é&'nﬁrﬁnstF?E§F GPEkS3Br8EBsetat e

E@H@%ﬁr@%n&%@—%@%bﬁ Esgkﬁtge%55€s§OEgEQBhéxa§8985§Q§e§esin

inhibit the transm ssion o aser "and i ncrease

pellets or the like requiring a low content of foreign

substances.

Background Art

Resin pellets requiring a low content of foreign
substances have been known. For example, polycarbonate-
based resin pellets with a low content of foreign
substances or cyclohexane-based resin pellets with a low
content of foreign substances used as a material for a
substrate of an optical disk require reductions in the
content of metallic particles derived from such a facility
as a silo or pipe, the content of fine resin powder
generated in the pelletizing processes; forming resin
pellets through cutting resin strands extruded from an
extruder, the content of small resin fragments generated
through rubbed against inner wall of pipes, valves or silos
when the pellet resins are pneumatically conveyed, etc. The
reason is that, in an optical disk having an optical disk

substrate formed of the resin pellets, the foreign
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errors when information recorded in the optical disk
is read with the | aser or when the information is
witten in the optical disk. Especially, in recent
years, 5 requirenents for the reduction of contained
foreign substances have been Encreasingly severe
along wwth an increase in a storage capacity
(recording density) in the optical disks. A renoving

devi,c see, .e .. .Patent Docunent 1) which renpves

t hse‘lk%sgcraé‘.cfﬁ JEbEEC éts“ec OAPAPHEAS107 A t haspesipd increase
ped t el WaRg, ﬂn@%&%ﬁ%@bnf9%c8§8ePni8pEE§aé ¥gé§f.disk is
substrates which generates a snall anpunt B Fesih

f immdouter theeeasergor RALENthPOCHIBALa2) 0@l Bs &k SPcten in
proposed. Patent Document 1. Japanese Patent

APple eatiieal d8skai dESperniNbly6- 270148enanygePas ent

Do 2: ) P Appl i cation . Laid- Qpen No.
LRGSR ORG P T ARCPREF RSt | 104 B G 0ET S Sicnd

f atps . | ek dy a ere.&lo i an
GubseBhleal pdi/skpREAUGESe L iy AIOUNY Pélagfh dyciign

of pellets 20 with oW con ore
substraneesinwhhcbtaragtyphbhedt PY (Fe RO YL hanad £-pasied the
resin or a cyclohexane-based resin for use in the
opPitégpldiskksubshr aemouming sdevive hsedeen. g., Patent
iﬁcreasiﬂg1 and, its production facilities have been

[ g i
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in size. a sil o, however,

otiisRssbperdeds witl skhasgeh fdom they sl | ANt td¥e resin

|l ast portion of resin pellets discharged fromthe
sfive hegwdehi (gee, cong entPafentt dreigrersulSt ances, 1 sas
conpared with the mddle portion. 30 FIG 6 is a
sEEEﬂ%ﬁ?%‘sectional view of a resin 3

Patent Document 1: Japanese Patent Application
Laid-Open No. 6-270145; and

Patent Document 2: Japanese Patent Application
Laid-Open No. 11-342510.

Along with an increase in the global demand for
optical disk products, the amount of production of pellets
with a low content of foreign substances which are typified
by a polycarbonate-based resin or a cyclohexane-based resin
for use in the optical disk substrate and so on, has been
increasing, and its production facilities have been
increasing in size. For example, the silo in which the
resin pellets are stored has also been increasing in size.
In such a silo, however, the first portion of resin pellets
discharged from the silo and the last portion of resin
pellets discharged from the silo has a higher content of
foreign substances, as compared with the middle portion.

FIG. 6 is a schematic sectional view of a resin
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pell et store device according to a conventiona
exanple, FIG 7 is a graph showing the content of the
foreign substances in the resin pellets discharged
fromthe resin pellet store device according to the

conventional exanple, 5 and FI& 8 is an explanatory

view showing in tine series a behavior that the resin

pell ets are discharged fromthe resin pellet store

deyic r.di 0t vent i gnal __exanpl e.
o R BBl AE SRR 808 rof alE Gue L engore,
resin peliset gtrap davieaq Rekudescanfidting inbeli H01

t hrough which the resin pellets are filled; a barre
pa&ubstE@Zeisn inhitbh theinepiehlpek| éf sclargsd of ®aty whe resin

cone part 103 constituted by tapering a |ower part of
t & si9% SFeE et 8fdiae RRECEEAPEr LPhER@OFON T Stk gecample,

out | et 4.l ocatin the 15 | owerpost, part of. the .
oS 35" Br SegR i Ehe P RECF st AT par LD iy T inie Series a
dipselaigedihatSanpl L8gi AUEL 8l e 195 Fhr ouahh WD £Adie the
resin pellets stored above the | owernost part of the
sirkeib0Pealett akenc adeni sanptesrandy | evelharei@nseritlitonal
FIG 7 _shows the change of the content of foreign 20
sGBefMRAEes neasured while discharging the filled resin

pellets %r m t he. si 10? until the sil.o i.s enptied.

The con eht o Jtrhe%]f‘)cé)'re g s%%%?rfﬁcesslltoer@gt I use as a

| REE@ASBel Net hetofd redvPOL ] oM dRd | asty jpordd an Qe 101
resin pellets discharged fromthe silo 100.” 25 This
marbegb awisech dttes troed he pafleenceroffiflilrel;r eSibhrrel part
powder or small resin fragnents sticking to the inner

waPt 1pfvhieh sihe nooimypst kit aleatdmsidy a meme part 103
ex e. _as. shown in FIG 8, the resi llets in th

S RED 0 751 Y e it 1 GmATE SnCete eHarbg Fovard
afile 8E&n K S Chal ek 30, tharafL,om as difeSand 1Qldadih@at the
so-cal l ed sand cl ock.

lowermost part of the silo 100 through which the resin
pellets are discharged; a sampling outlet 105 through which
the resin pellets stored above the lowermost part of the
silo 100 are taken as a sample; and level meters 106.

FIG. 7 shows the change of the content of foreign
substances measured while discharging the filled resin
pellets from the silo 100 until the silo is emptied. The
content of the foreign substances tends to increase in the
first portion and last portion of resin pellets discharged
from the silo 100.

This may be caused due to the influence of fine resin
powder or small resin fragments sticking to the inner wall
of the silo 100 by static electricity. For example, as
shown in FIG. 8, the resin pellets in the silo 100 firstly

fall down from the center thereof and are discharged

therefrom as if sand fell in a so-called sand clock.
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4 Lastly, the outer peripheral pellets fall down and
are discharged therefrom Therefore, the last portion
of resin pellets discharged tends to contain a |arge
amount of fine resin powder or small resin fragnent
sticking to the inner 5 wall off the silo 100.
Especially, the last portion of resin pellets

di scharged fall down while rubbing against the inner

Wﬁiésﬁﬂyﬁrﬁ%éxaﬁ%égab%r%gﬁergﬁ %%Ei%qge €81 & 2198 are
anount of foreign substances such as the ne altic
pattsdiesjed hthdref@omesrhepewdet , aRbet NEsEM A 1&SIdF resin
10 fragnments accunul ated in the | owernost part may be
cd?ﬁla]iqa‘éd dig e gedstepdst toncohtpéhl et sadischerged of fine

fﬁggugthe %flo 100. T | ar ge-si zed production ‘
facilit ity efh@FeSWﬁ; b&eSaRof haPmBaEkPhECH g 1§Q ythe inner

Sﬂﬁhla%fatﬁ%p%gﬁech@ﬁprEg?%%?%gfgucégeofaéé“%qﬁFionrﬁ%/resin

downstream si de of the si a case, ere
beed lpass diiskhby gbbatal heagamnsh i eam-figsidd tagBys b he
contam nated wth the foreign substances contained in
t Renerayelpopti bheofonesparpel 08t s o schresgetbrfdegma Hearge
silo. As _a_result, the first portion of resin pellets
dPSCHAFgRE 5B FLoMH PRSIt at SRR aRxthe dtetgddiicng

; e n ] Therefore, the |ast port.ion
R R G T N e
t featmenes LEEuSPREGepradusts 1dyoughsother oyt es 25
The anount of the pellets to be treated as OFF-SPEC
pFodtietRed siant erolart wihi cthi @x cel dse J epe elifsictd roatcc f rom
quantity (a.capacity of a transport receptacle such as
ath?lﬁki%lﬁb%ontainer or a lorry) at a boundary

PrL oot Mard 1, JPRERGNE 2 Y1452, LHEAR 1y be
another packing facility such as a receptacle or container
on the downstream side of the silo. In such a case, there
may be a possibility that the downstream facility may be
contaminated with the foreign substances contained in the
last portion of resin pellets discharged from the silo. As
a result, the first portion of resin pellets discharged
from the silo at the next lot packing may also be
contaminated.

Therefore, the last portion of resin pellets
discharged should be separately treated as OFF-SPEC
products through other routes.

The amount of the pellets to be treated as OFF-SPEC
products is an amount which exceeds a specified batch
quantity (a capacity of a transport receptacle such as a
flexible container or a lorry) at a boundary between the
lots, depending on the size of the silo, the specifications

of the resin pellets, the definition of the lot and so on.
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30 of the resin pellets, the definition of the |ot and
so on. 5 These pellets are treated as the so-called
YAMAKAKE (the last portion of resin pellets of which
the quantity is less than the specified batch
quantity), w thout being mixed> with the pellets of
another (next) lot. 5 However, it is actually
difficult to sort out ONSPEC products and OFF- SPEC

prgguct s, (hherefare, re i possibility e

resin pé’ﬁ e_{égcrst gq%e ttrtreggtegdags%PﬁeSo@é%ﬁ’%&%ﬂ%s(the
arle st xed tiidrh drthecGNnSPECI pEoduet §ni cMhigd MiaMity is less
i ncrease the content of the foreign substances 10 i'n

ONSPEChsr sthecti€ ieknbehehcgsennheyg, t hethast poirtd afixed

of . rezin %gllets discharged are treated in a route

di'ffdr &b PRldmtEhat PBPERAE OREBPECLpFoducts, it is
necessa swi:tch_the routes,. [eadi to a proble

0f Taborbubders Tk F?yg%%%%%}%%ﬁ?ﬁ S &7 gttt Ut ON-SPEC

poeventtbhankaskrPbtt 0prOfuLesi n iRohar;
fron1beconiﬁg OFF-SPECq%fod%cts, gﬂ%t%ﬁ%?%hgiof 904

hoeegehiizihy tesintbel tetsnipelhetsito by USdNGA S Ithe
Egnogenizing device referred to as an after-blender
v EpeFEhsBEodBhevaFe mheedfwEEh b leh 0¥ - FRBG P rddmct s,

fi est 0. powder d the snall resin fragnents

| LEchen) Py 0 ROVSELe e L0 L 1o 81 A BT g agnces
the statbecebesintes! yrn Witdh Les ln i

whi ch nighte$ncr%ase tﬁé conf%%%éqggg%%gggaﬁ%%giEﬁrtlon of
substanpesl eThed e dtergddratde regidy peld eloite different

requiring a |l ow content of foreign substances, 25
whi @R ket used Hee tHe IRRG metashictls ofitopts e@icedissky to

S e BT T ArARIE oo et fd. PR Lous
@%gijfgy ﬁggéggm&pgunent 1 discloses a renoving

In order to prevent the last portion of resin pellets
discharged from becoming OFF-SPEC products, a technique of
homogenizing resin pellets in the silo by using a silo
homogenizing device referred to as an after-blender may be
used. However, the after-blender mixes the fine resin
powder and the small resin fragments temporarily sticking
to the inner wall of the silo by the static electricity
with resin pellets again, which might increase the content
of those foreign substances. Therefore, for the resin
pellets requiring a low content of foreign substances,
which are used as the low material of optical disk
substrates and so on, the after-blender can not be
considered to be a suitable solution method.

In addition, Patent Document 1 discloses a removing
device for removing fine resin powder from the resin

pellets. This removing device is installed in resin pellet
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device for renoving fine resin powder fromthe resin

30 pellets. This renpving device is installed in resin

pellet 6 supply route between the silo in which the

resin pellets are stored and a transport receptacle

such as the lorry. Fine resin®fowder can be actively

renmoved fromthe resin pellets by blow ng an ionized

air into the renoving device. 5 Then, rennved fine

resi i schar ged together mn alr t hrou

L R Rl e R B e 20D B e 8 By Bt Lets

t here it any detabl §0rACSEELPLL B CORERT Ol NGhe 1Sy .

silo. Mreover, Patent cunent Iscloses a materi

f dfinelOramsien ipovidee ephi val adtskesybstnatedi Arohi €he tﬂ“&in

generation of fine powder is reduced. In this

neteerlicds Qm@l@@ﬁeenenoﬂon@ﬁedr esrniftaethewdenohing mevice.
aneter s set

1.
QT Yerio2 Fpd QLATR) Bhvar? 38" aftclSPplh e thar with
t@QIC%%%O%@th%er%§hﬁu@€|5§%§ebav rA9pac d t|9$6&%§ggma

of foreign substances, which wI e used for

sholweas rVbhBRscand BYD- %ysdet@ele@wes@ﬂ #0én Sdrisddhing
t he reqU|renents of di sk manufacturers, ess the
cbhtefiiloaf fine resin powder nmay be reduced down to

| ess th n 509 refe{abl to less than 30 ppm 20
Furt her anFSO gﬁ P%‘E?ﬁl %‘H%?ﬂtzz ?Jeqsrez&’fr?gmaterlal for
cgadi § hopRe0f 8t £and 15%“5 %&quq{ﬁgé%ggmeer r?aetneeratlon

descri bed. Accordingly, cumnen
i n€l Aidee pnydepegsfr@d@@@@rIMIm§M@éﬂm the ddrkent of

~in which the resin pellets are stored. 25 The pr esent

i Byenfedhn hasndeervdey diopet i h. Virew of lddwe aboveliameter
circu c and an object_of the present _invention

i §° t%ggr%g géo FFBsTh b%%gr'etf%lf%“reer doB iy 450 ppm or
less. However, in the case of the resin pellets having a
low content of foreign substances, which will be used for
DVDs such as DVD-Rs and DVD-RAMs, the above can not satisfy
the requirements of disk manufacturers, unless the content
of fine resin powder may be reduced down to less than
S0ppm, preferably to less than 30 ppm.

Furthermore, in Patent Document 2, pelletizing
conditions of strands extruded from an extruder are
described. Accordingly, Patent Document 2 does not include
any specific description concerning the silo in which the
resin pellets are stored.

The present invention has been developed in view of
the above circumstances, and an object of the present
invention is to provide a resin pellet store device and a
cleaning method thereof in which the portion of pellets
with a higher content of foreign substances to be treated

as OFF-SPEC products are properly sorted out. Besides, the
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‘cl eaning nethod thereof in which the portion of

pellets wth a higher content of foreign substances
to be treated 30 as OFF- SPEC products are properly
sorted out. Besides, the 7 OFF-SPEC products are
separately discharged through dnother route, in order
to prevent ON SPEC products having a |low content of
forei gn substances from being contam nated in a

d t facility. DI SCLOSURE OF THE | NVENTI ON A

o 25y 292, PG TERE BraSERESTRVBRTTOH anothes
fafoweh)i avi Rg-ddie rtabevevehieel-6pERr h$6§uat 1 hovify a 1ow
which resin pellets are stored; one discharge route

f oronONNSPEC o rprigductidstihecsesirbmppbl el Schavampnated in a
| ow content of foreign substances which are stored

aBr@ stkean diggildy tot the |owernost part in the silo,

and anot her discharging route for OFF-SPEC products;

the resin pellets having a high content of foreign

subst ances which @ﬁétﬁﬁéwéﬁjdﬁ1ﬂ¢F5ﬂﬁ%ENT¥qqu of the
|

| owernost part in the silo. In this case, e resin

pel | et sAhaekhg pehighscondeatdeofcd osLigne sihsdancesvention
tq be treated as OFF-SPEC products are properly
sOPEeBCBUE VATt hBespPave seL] Piat ONUSPESS pr ogiuld simmeshich

inated with OFF-SPEC ducts. 20
e, BT I RS e £ 20 O
pb@@éﬁ&§s?nghéhﬁegiﬁgﬁéigg%i%@ira tr%q%:vi QP eq{todd‘f:tﬁreign

are separately provided, eris at the downstream

f asbbtaycesmyhbeh cond agt wad @ iy - SREG o B tthe

can be avoided, and the nmanagenent of the facility

cARAVBETNAsE oPa T Fpin f flerl. s DB Mamebvastqtliar tdies dtesayiofg route
evice of this present

et SRk pE LSt Slare, eyt o of LS A Sy o i
content of foreign substances which are stored in the
vicinity of the lowermost part in the silo.

In this case, the resin pellets having a high content
of foreign substances to be treated as OFF-SPEC products
are properly sorted out in the silo, so that ON-SPEC
products may not be contaminated with OFF-SPEC products.

Furthermore, since the discharge route for ON-SPEC
products and the discharge route for OFF-SPEC products are
separately provided, the risk that the downstream facility
may be contaminated with OFF-SPEC products can be avoided,
and the management of the facility can be also simplified.

Moreover, in the case of the resin pellet store
device of this present invention, the discharge route for
ON-SPEC products can have a multiple tube structure divided
into a plurality of portions, for its pellet inside.

In this case, a blending function can be added to

discharge route for ON-SPEC products, and the content of
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ON- SPEC products can have a nmultiple tube structure
divided into a plurality of portions, for its pellet
inside. In this case, a blending function can be added
to 30 discharge route for ON SPEC products, and the
content of 8 foreign substanc@s contained in O\ SPEC
products can be also uniforned. Furthernore, the
resin pellet store device of this present invention

include,a. qui de nenber ichis b5 installed on th
oA a0 CoRe 4 F B ait OYF GBFP PhadFitg can be
charsgednfiremdle top of silo can fall down al ong an
inner wall of the silo. In this case, when the pellet

char gi nguirnhertbeesi thei sestarpediet hersLsideprid &35 this
fall down to hit the inner wall of the silo. As a

r ESGISENTt heVeDtipRempEsinchodder anidsmedtbersiiich is
fragments sticking . to the ipner wall may al so fall ,
d&%%tﬁ%s?hgp SPERtPRePTESI fif PRf| Bt 50 Berefigrailt, resin
thesectknenkeskn pewder,an | o, f

bg acgunulateg In the ngiﬁ?§3@%fs%§é a?bﬁ%?%%s V%é%@%ng an
ofinhhe skld, oandheanibe. properly separ alrach hd miet

ON- SPEC products. In consequence, it is possible to
a?bp@ging kespnthel fele fsontbeiey adui tiemal Ipellets fall

cogntanjnated wth fine resin powder and small resin
fﬁaaﬂe ? s hi %\fﬁe hla%%e‘é%l]st?fﬂfﬁ itkidrg A% & HeSWiter the

i sinee l ast. | ot _was packed. .20
Vo sovers et asr BT L SR e R g oo to the
piesentwa NV emd § oM s@yrd ncl e, a djddrarential desswie

adj usting ventilation route which equalizes the

i pebielas . Thessivee ofthdee siime widdint bowekireramal small resin
gEessure of outside air, and in this differenti al

Y

FERE SRt h ¢ o83 e b9 htin i homieind t oferthe
SWE%#%P@%#L@{% srﬂisot, B84 can be properly separated

from ON-SPEC products. In consequence, it is possible to
avoid the resin pellets from being additionally
contaminated with fine resin powder and small resin
fragments which have been still sticking to the inner wall
of the silo since the last lot was packed.

Moreover, the resin pellet store device of this
present invention may include a differential pressure
adjusting ventilation route which equalizes the internal
pressure of the silo with the external pressure of outside
air, and in this differential pressure adjusting
ventilation route, a filter, such as HEPA and ULPA, must be
installed, so that the resin pellets stored in the silo may
not be contaminated with the foreign substances from the
outside air. In this case, even if the internal pressure of
the silo becomes negative as the resin pellets are

discharged, a differential pressure between the inside of



10

15

20

25

30

installed, so that the resin pellets stored in the
silo may not be contamnated with the foreign
substances fromthe outside air. In this case, even
if the internal pressure of the silo becones negative
as the resin pellets are 30 discharged, a differentia
pressure between the inside of 9 silo and the outside
is adjusted by clean air entering through the filter.

T t i i i th i to.th )
TR A SRS 9L HRLRReY bo e ciherust haatvEing

thehrRsim PRl |81 t240r endewiree<0f chRERi REESEATin the silo
invention may include a gas supply or air suppTy

r olitee tchrtdiegls uwttiichh @fgasieopbuaBidir aig sHppbé efirévented.
order to keep the internal pressure of the silo

posi ti v&lorgRYSIrn thRi §g§as Belapt stpptydevite, ofy the

fi r, .S .HEPA and LPA, must be installed, so

e Sne e sk 88" Srariae1n Fac: REPLIY oS e ot eppLy
becert am-Babed.with EhEaEO5E'Qﬂ a§9b§%a 11dPM A NS ger to
outside air. In this caSe, the i nterna essur e of

t keepi tbecantbenalwaysskept posthéveiby go€ienre, gasd in

or air, and hence the inside of the silo can be

prédénfed PFromBeFHBPEBnTantmat @dftlieet o $heh sACtHRAR and

SBFE” (mOPECEET RS koot FRRerk horr Sl IMRIARRS & tored

store’device

saApthBgsk 0yt Bal hroHGh. %&%ﬁﬁ&éf%{wﬂﬂ etfsorsetiodgled

above the | owernost part e Sil1o are taken as

sanpbean2®s | firdhi she€as@sside | $1POSHL Bie 4 -daKe the internal
sanple from the resin pellets having a | ower content

oPredfergnet sulbst ahtescamhve he lway eduiptalerdittiore by a clean

O\ SPEC product | ocating above the | owernost part of
t Aa° Pt oé.?l]f'h %ﬁﬁ%@ﬁ e et My Settivd B a ke &8 n

pﬁfé@%nted from being contaminated due to the suction of the
outside air.

Furthermore, the resin pellet store device of the
present invention may include a sampling route through
which the resin pellets stored above the lowermost part of
the silo are taken as a sample.

In this case, it is possible to take a sample from
the resin pellets having a lower content of foreign
substances; which are equivalent to ON-SPEC products
locating above the lowermost part of the silo.

In addition, a cleaning method of the resin pellet
store device according to the present inventions is a
method of cleaning a resin pellet store device comprising a
silo in which resin pellets are stored; one discharge route
for ON-SPEC products; the resin pellets having a low
content of foreign substances which are stored above the

vicinity of the lowermost part in the silo, and another
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25 store device according to the present inventions is
a nethod of cleaning a resin pellet store device
conprising a silo in which resin pellets are stored;
one discharge route for ON SPEC products; the resin
pel lets having a | ow content &f foreign substances
whi ch are stored above the 30 vicinity of the

| ower nost part in the silo, and another 10 route for

OF ts h hj gh,
co%?%ﬁ%x%ﬁgforelgn sub staCtgs %ﬁleﬁéﬁﬁgvéggngasi%gYh%g a
| avesiosdntpart f 4R 19 %'ub%%%ntssle%nwﬁ'f?ﬂthgg spored in the

substances sticking to an inner wal e si

whidvee e or quatres fodt thet e 16FFaSBEEhRROGYRbYE BFBEMSs tances

open In thls case, fine resin powder and small resin
FHgfEY &9 @6 ﬁglqea #he li piet hgabhlof whhéesthe rawte for

%hé' charged.through the di scharge route
f or ?ﬁﬁvgggﬁfg EFSr f'R*EonSkGlience, it is possible
to avoid thaﬂukﬁQkﬁésefh%etQ%s?%nﬁgwhegfakaesﬁgif'Qgsin
subst ances due to the m xing of the remarning fine

r giagmeoniders tand isgakb thesiAntragaent s£stheksNo t®n be

t he inner wal |l of the silo since the last |ot was
pdEREYSNBREoFéEChrEIeHet Brenah nghered hochafge heowtesifor

1 e evi ce according to the, present ,
|§ggn??§E EE? uchOVE r%ﬁ%@?ﬂ@eg?%p Hayt gePOSSlble to avoid

ae6onpkbi-shed by bhewingethe ofneﬂlgef&éewgts g&tam%% due

carrying air to introduce the resin pe

skpothandisingyoapphyi ngnaeehaqi £ahe +&PBCtpOFder and small
vibration to an outer wall of the silo. 20 In this
cﬁ%%lnmﬁéﬁg%ﬁnE%l§t1n§lm%c¢¢|t®elgnnem|Wakkxbﬁnthe silo

fﬁééaEA%ng%g £$%§%%§V|$§ | added the inside of

e Si'lo scri bed above, according
t0 the prgsedbver, in the cleaning method of the resin

pellet store device according to the present invention,
the above removing step may be accomplished by blowing the
inside of the silo with carrying air to introduce the
resin pellets into the silo, and/or by applying mechanical
impact or vibration to an outer wall of the silo. |

In this case, when an existing facility is

utilized or a comparatively simple device is added, the

.inside of the silo can be cleaned.

As described above, according to the present
invention, the resin pellets having a high content of
foreign substances, which should be treated as the OFF-
SPEC products, are clearly sorted out in the silo.
Therefore, the mixing of the resin pellets with a high
content of foreign substances with the ON-SPEC products
can be avoided to reduce the content of the foreign

substances in the ON-SPEC products.
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invention, the resin pellets having a high content of
25 foreign substances, which should be treated as the
OFF SPEC products, are clearly sorted out in the silo.
Therefore, the mxing of the resin pellets with a high
content of foreign substances with the ON SPEC
products can be avoided to reduce the content of the
foreign 30 substances in the ON-SPEC products. 11

Mor eover, since the discharge route for ON SPEC
product s &ﬁﬁf‘H@”ﬁl§Eﬁéﬁgéhﬁb@ﬂéGﬁéﬁgeFFOSPECfEFoﬁﬂtﬁgEc

SisroRena 3]t o oo RO SLUBELOBES Brous are

domnstrea

awmp®&®teayB@ﬂa%laéachﬁglGUn@EmIHEtE%%N%%K§55%&%s€fééh

a sectional view of the whole front surface of

r ésiod 1gélyl etl tét ahe @@Wr@@EﬁcpobdungstOaanbeea%@ﬂdaﬁnt
of the present invention; 10 FIGS. 2(a), (b) are a
sectional view of a flat surface of a |ower part of

the resin pell 0

enbodi nent of ?%eﬁér%s%ﬁﬁf#ﬁﬁgﬁﬁﬁgﬁﬁﬂgﬂgugﬁntg%t|ona

view of arfrant Silérfaa%%c@&ohg§ LOWRT oPaffie %HSifofront
respectively; 15 FIGS. 3(a), (b) are a sectional view
ﬁuafﬁbatofsarﬁasenopeameuppeor@adévﬁﬁetiﬁb@ﬁﬁﬁﬁg to an
pel | et store device according to the enbodi nent of

tﬁ@b89é§@ﬂF Pﬁvéﬁ?lﬁﬁesgﬂﬁ iaverkiomhal view of a

f t t
rgggecfrcg % P %BZ(af 8% fegFgOg§L|%h%yo?§ a flat
dsagr 288 éhow Ngwdr shide Eaﬁﬁe Péyﬁé eer%olr% resif device

pell et store device accordlng tot ment of

t hecpresent tonveat ¢l@ifodiment of the present invention, and
a sectional view of a front surface of the lower part
thereof, respectively;

FIGS. 3(a), (b) are a sectional view of a flat
surface of an upper part of the resin pellet store device
according to the embodiment of the present invention, and
a sectional view of a front surface of the upper part
thereof, respectively;

FIGS. 4(a), (b) are explanatory diagrams showing a
slide gate valve of the resin pellet store device
according to the embodiment of the present invention,
respectively, and FIGS. 4(c) is an explanatory diagram of
a slide gate valve according to a conventional example;

FIGS. 5(a), (b) and (c) are a perspective view, a
plan view and a side view of a rotary valve showing the
resin pellet store device according to the embodiment of
the present invention, respectively;

FIG. 6 is a schematic sectional view of a resin

pellet store device according to a conventional example;
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respectively, and FIGS. 4(c) is an explanatory di agram

of a slide gate valve according to a conventi ona

exanpl e; 25 FIGS. 5(a), (b) and (c) are a perspective

view, a plan view and a side view of a rotary val ve

showing the resin pellet storéZdevice according to

t he enbodi nent of the present invention,

respectively; FIG 6 is a schematic sectional view of
evi.ce .accordi

aresin et store
conventioﬁQVpeignﬁ?e Eivad |%EOW%W%;%2nﬁFgﬁﬁ Qﬁoﬁfﬁﬁlgn
C oI5 @fs EQ{ngﬁﬂ§¥Q§H%%%e%lS@h%§§ g?BEGEﬁe resin
di scharged fromthe resin | et evi ce

ad@dﬂ@ﬂngtKaEtweVa@@vanbbmmahgexanﬁhe coﬁﬁénﬁi&i&i Sxample;

'S aU expl anatory view showing in tine series a
ior that the resin pellets are discharged from

the resin | et store deélce accordin

o the . .
convent i onal” ‘exanpl &" SgﬁtﬁﬁgeVFSWgEgPV§?ﬂngu?lme
t|E%ﬂ1@%e@tb@ﬂav66reﬁhgg'Hﬁ@trgglﬁhﬁegi §§n£rénafg%¢é¥bed

will hereinafter be described wt eference to t
drfawingbe fReshnpPéllket sSboeedPevieedcfbFsing atd eshd
pell et store_device according to 15 the enbodi nent of

tﬁ@nﬁﬁe§éﬁ?a#n9éﬁmpéﬁ will be described with
reference to FIGS. 1 to 5. FIG 1 is a sectional view
of the whole front surface of the resin pellet store

devi ce aCCQéQk”QoH@ EBE(%§EP995§E§%tO{h hfn& £SEN

i nvention; FIGS. SEcC |ona Vi ew of

a flat suAﬁaemboﬁmeheV\@f paetpeéséhe ineshinpeldetl
store device according to the enbodi nent of the
phesehtafiven?s ofe s antbed setth orefesdrewe dfo & He aitawings.

[Resin Pellet Store Device]

First, a resin pellet store device according to
the embodiment of the present invention will be described
with reference to FIGS. 1 to 5.

FIG. 1 is a sectional view of the whole front
surface of the resin pellet store device according to the
embodiment of the present invention; FIGS. 2(af, (b) are a
sectional view of a flat surface of a lower part of the
resin pellet store device according to the embodiment of
the present invention, and a sectional view of a front
surface of the lower part thereof, respectively; FIGS.
3(a), (b) are a sectional view of a flat surface of an
upper part of the resin pellet store device according to
the embodiment of the present invention, and a sectional
view of a front surface of the upper part thereof,
respectively; FIGS. 4(a), (b) are explanatory diagrams
showing a slide gate valve of the resin pellet store

device according to the embodiment of the present
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surface of the |ower part thereof, respectively; FIGS.
3(a), (b) are a sectional view of a flat surface of an

25 upper part of the resin pellet store device

according to the enbodi nent of the present invention,

and a sectional view of a from surface of the upper

part thereof, respectively; FIGS. 4(a), (b) are

expl anatory diagrans showi ng a slide gate val ve of

the resin pellet store 30 device according to the
engbtitert off SERECHAESe Nt 289 FAGERt f6R) tespectimdenatory

F G, i | anat di f aslide .
RNl A 1A
FI&Simped) anGblrand @9;)?r?ﬁ§ RELSPESLLYE ax§§yépé?t%ve

S al v 0

pl an view and a side view showng a rotary

t helemgsianppehl etiest ane deviae aceprdhagiti® 4 heotary valve
enbodi nent of the present invention, respectively. As
stdwilienTEpEn pelipé Fésra pPeviee atoreddewitee the
includes a.silo a_di scharge route for ON SPE

p?é%‘éﬁ?% fenj og aﬁécﬁa?aswoaf?‘ée%ir%ppls%wtpw tts

3, a sanphisn QU 4 and e_LLke. [ ;
e uaoer B dnokf Sar regt ﬁé%f’%%f“ﬁ?%%fei%%‘?"%e iGevice
annoppeespar silber pok; davehar§ONLoPRd tror MONEHEG Wretucts
bé tapering a |ower part of the silo 1 toward the

cént ér di pehebic Bpdte htosi PBF1SREGrEsodwsin 315 peldmtlsing

intrgduged %hrougﬂ,a filling inlet 5. The resin
p&PPEEs?i MY ubeS f bt ¥ gn substances such as fine resin
powder angnsmai},resifn.{fag00ments, f tr{h%'
foreign substances sti c‘%s_?g an ?fr?eng?gév\r/at?ﬁo the a_l
stiplinpyislet T i€l Setupgdt Yoa ¥ frl deo dowhd romdril $art
inner wall, and is 20 easily accunulated in the
| oweemesitypad lof tdmesine a.lowkhe mhrsc kel gaer aitle flor
ON-SP%gtﬁgoducts 2is a , ‘ ,
towar e center thereof, and the silo 1 stores resin
pellets introduced through a filling inlet 5. The resin
pellets include foreign substances such as fine resin
powder and small resin fragments. A part of the foreign
substances sticks to an inner wall of the silo 1 by static
electricity, or falls down from this inner wall, and is
easily accumulated in the lowermost part of the silo 1.

The discharge route for ON-SPEC products 2 is a
route through which the resin pellets having a low content
of foreign substances stored above the vicinity of the
lowermost part in the silo 1 are discharged as ON-SPEC
products from the silo 1. In the present embodiment, the
route 2 is constituted of a pipe extending through a
bottom part of the silo 1 in a vertical direction.

The discharge route for OFF-SPEC products 3 is a
route through which the resin pellets having a high

content of foreign substances stored in the vicinity of
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route through which the resin pellets having a | ow
content of foreign substances stored above the
vicinity of the |owernost part in the silo 1 are

di scharged as ON- SPEC 25 products fromthe silo 1. In
t he present enbodinment, the rodte 2 is constituted of
a pi pe extending through a bottompart of the silo 1
in a vertical direction. The discharge route for

OFF:- SPEC products 3 is a. route through which the

r e]gkllen JJ[c:;(?aVI’%)r %S%hem% & Hifgh 30 cdnéft défCchaFepgnas OFF-
supst@ Stared. g0 he viscinity of L 14 the | ower nost
part iﬁgﬁﬁé silo fhgﬁgkhfééﬁh?ge naghEFE?e§%%%:embgglment’

prideeictesutfd anithecsidta thtedn othe present i eALOGHABNL cates
the route 3 is constituted of a pipe which
c ofnthhi tdet o werimois tt e ritower wbst cpaet peftthe cone part

7. 5 The ling . route 4 is a route through which the
resin peIﬁ@?g‘?Eﬁ%%ﬁ?gaqo&ﬁecﬁnﬂénﬁ 6puﬁ6r§g§ﬁugh which the

 pel b T téne g
A CLRa el T8 A ey & dYlr BEEA as S ahpr @ 11 B Laleces

sidtwrkd lkbolvke thpr esenhiegbedi FEBt o 88nEQUtS A I B the
constituted of a pipe 10 extendi ng through the cone

p&itlo7 1i pranesbireqbeddasest semple ASrdesciié beill @bbve,In the
the dis ha&ge route for ON SPEC products 2 and the .
dPSERSPGe SPBALEMEDE - OFRe SPEete pf otBiceen Bt Hrwted of a pipe

d.in th ' | | et tore device,, .
segersloly preopteiAn HheeTcelp £oLlcly LS S0 oo o

of forei ganssubstanses 5809@,tEﬁ@FQgsﬁﬁas$$o£§§%?SE§¥:ON—

products are clearly sorted out in the n
cOREEqnendects he andi tige ofii diea r@si roped | RS JEHITER
high content of foreign substances with the ON SPEC
pPDATREES daRr BeSeRT IR Y 02 Feanged tie WontresinofoalHet

fgfgigndgxpiég,bsér%mﬁesncien élbee Lge\:ls-isnp%cel reotdsu tas'(f'ing a high
content of foreign substances to be treated as the OFF-
SPEC products are clearly sorted out in the silo 1. 1In
consequence, the mixing of the resin pellets having a high
content of foreign substances with the ON-SPEC products
can be avoided to reduce the content of the foreign
substances in the ON-SPEC products.

Moreover, since the discharge route 2 for ON-SPEC
products and the discharge route 3 for OFF-SPEC products
are separately provided, the risk that the downstream
facility may be contaminated with the OFF-SPEC products
can be avoided, and the management of the facility can
also be simplified. 1In addition, the sampling route 4 is
disposed above the vicinity of the lowermost part in the
silo 1. Therefore, in the case where the resin pellets
are taken, the resin pellets with the low content of

foreign substances which are equivalent to the ON-SPEC
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Mor eover, since the discharge route 2 for ON SPEC
products and the discharge route 3 for OFF-SPEC
products are separately provided, the risk that the
downstream facility may be contam nated with the
OFF- SPEC products 25 can be avébded, and the
managenent of the facility can also be sinplified. In
addition, the sanpling route 4 is disposed above the
vic}git¥ of the I owernost part in the silo 1.
HRFRTRTES T3 thie Wierd'a Fedsi-n pellets are
t aken, thepgesi w4 h e low caontent of 30
foreign su%éstipﬁ%kérgei&% 'arzté e%%l va alénl‘lljt(iet'o % K&SR BPELST

15infredusis: can de: takehagyed e gambe. ofsssheWdrbBucts 2
FIG 2, for exanple, a resin pellet inflow port of

t Hed i e Heamet Irtoutes! fasr aONMUSRED lpr adibet st2uctraye bexpanding
consti&yted as a nultiple tube structure expanding 5

upWards S ntth & rdnPeEtilk&er ek SpSerFiEarRylya @ plurality

pldw ald n rs aving di.fferent dianeter
dinené?%%gmﬁg§&%b§ g%ggﬁﬁ¢8§€oegﬁg?e%§aW8£ﬁFadlmenslons may
ploar aldntyt refd eeneerirebe rhRfl QWoRAKLS 1Ry ¥Eewsd-Lrom a
plane. In this case, the resin pellets which flow

t Rndugy PEOtishespivaeakdt frofh Enblleneports are comnbi ned

under the _ ports, mhereb% the resin pellets are
bl ended. TRerldisr £25ea bhengepsiruretiionsi shimhafted through

t hgodi te ON- SPEC products 2, and_ t
cOutoh or LR Por SP 6RO SHRE antEe P Hos G eE (e

ppoduet Swearepbe EHEfQégﬁg-péﬁlé£si%réobfﬁh&gﬁfxtﬁiggifore,

the resin pellet inflow port nay be constitute

spi Pakndekt Ephet sdnuts uteparyentbnthdi i a@sergd hute for
agove effect can be obtained. As shown in FIGS. 1 and
3ONTPPES Brefleehsl €/ tand dikposent eémt anf upperf e igrof

tgﬁbéﬁggc%s §nggﬁgeoﬁgggﬁﬁ 5koducts can be uniformed.

It is to be noted that the resin pellet inflow
port may be constituted as a spiral multiple structure.
Even in this case, the above effect can be obtained.

As shown in FIGS. 1 and 3, it is preferable to
dispose, in an upper part of the silo 1; a guide member 9
which allows the resin pellets charged from the top part
of the silo 1 to fall down along the inner wall of the
silo 1. For example, in a case where the guide member 9
is constituted of an umbrella-like member having a hole 10
in the center thereof, 80 to 90% of the charged resin
pellets are allowed to fall down through the hole 10, and
simuitanéously 10 to 20% of the resin pellets which are
mounted on an inclined surface of the guide member 9 are
guided outwards and allowed to fall down along the inner
wall of the silo 1.

In this case, when the pellet charging into the
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20 which allows the resin pellets charged fromthe top
part of the silo 1 to fall down along the inner wall

of the silo 1. For exanple, in a case where the guide
menber 9 is constituted of an unbrella-Iike nmenber
having a hole 10 in the centet6thereof, 80 to 90% of
the charged resin 25 pellets are allowed to fall down
through the hole 10, and sinultaneously 10 to 20% of

the. resin pell.et i ch are unted on an inclined
su?%%%é“%f éﬁgxﬁﬁiggmhéﬁﬁﬁp @ggﬁ@tsgﬁﬂﬁeﬂhéuﬂﬁﬁ?BSW%%H of
al tionedh 1o f ald, down. 3, i ly of the silo .
1. 30 In this égse, mhé%ﬁgﬁ%ggglggghg ggéﬁngﬁﬁngﬁa?%egéSln
léfrsjiemtiss sstiardied, tdohenrngsinnpel kets Rbl Eheli asek.
wall of the silo 1, and the fine resin powder and the
srelrafesion thesgmdiitne seiséki pgwtlert hins Emagk wasin may
f%§l dowQ; Therefore, these fine resin powder and
smald9REE S B PRy AETENLahChe 1AcENRUNMAFERIFH Phethe
Vi1t <@f I £ part _of the silo 1, and can
be propeFIypkggpgfgpggng?gﬁ1 hea%ﬁ-gﬁﬁcgﬁr 6%%?§.Y|n

corgequerce frich the passpbteptgqawvesd thg LHGEERSENdD it
the content of the foreign substances due to the
r éfaiPRisRgPlendor eypadpohvdeindfeand smatheresntent of the

f%a%nents sgicking to the inner wall of the silo 1
sitcE PRe SPaStaPEESwaEe phekele BemaheWnd i Bl Gegin jrowder

oTre AT o PP A an o presetre Tt bRt Fhe VeitT 1 orPt
reueesi2ot hrougBeWoheh1 86¢ 15t PRSSEGadped NWards and
outwards via a filter 11 (an HEPA filter, preferably

an ULPA f Rkt ehpwnl mnt ALS. chseit evenpréféhebiastdedtdpose,
the sjilo 1 becomes a negative pressure as the resin
pép|g%§ dpper part of the silo 1, a differential pressure
adjusting ventilation route 12 through which air is passed
inwards and outwards via a filter 11 (an HEPA filter,
preferably an ULPA filter).

In this case, even if the inside of the silo 1
becomes a negative pressure as the resin pellets are
discharged, a differential pressure is adjusted by clean
air entering through the filter 11. Therefore, it is
possible to prevent contamination in the silo 1 due to the
suction of the outside air.

As shown in FIG. 1, it is preferable to dispose,
in the upper part of the silo 1, a gas supply route 13
through which a clean gas is supplied into the silo 1.

For example, clean air or clean nitrogen entering through
a filter 14 (the HEPA filter, preferably the ULPA filter)
and dried at a dew point of -10°C or less is supplied into

the silo 1.

In this case, since the inside of the silo 1 can
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di scharged, a differential pressure is adjusted by
clean 20 air entering through the filter 11.

Therefore, it is possible to prevent contanmination in
the silo 1 due to the suction of the outside air. As
shown in FIG 1, it is preferabi’e to dispose, in the
upper part of the silo 1, a gas supply route 13 25

t hrough which a clean gas is supplied into the silo 1.

Fo , jr_or..clean nitrogen enteri .
e e e S B (G B bRt By ePbfnbl Sapngas, it
ULPA posd e @ndhetiveatt athad AW RAINAL 18k 110€,07 sh€5S1 due
is supplied into the silo 1. 30 In this case, since

t he i ¢ draffiarhe Sithe butani db7 aial.ways be kept at a
positive pressure by the clean gas, it is possible to
prevent Th@SC&Hedn Fat iforyailet Weishl ependué closepethe

S%fi%rg{]igltg?erc%{tesbdefo%i rgNd-ilSEg%ZEgl[)ﬁlangztg ]\ég#ifvalve, a

whi ch op cl oses the

OV BRE=G AIoduates, & @@HHeV%EY%’v%lv@ughgr%FyoMaé%ﬁ’b@

slide gate valve and so on 'can be generally used.

Hegnesra, 1 lwhers esluc llowvewalrye whenckasada hiirs 1diffbsadit it is
to,.prevent the resin pellets from being crushed

t mldﬁlﬁglﬁu&éi G CEEYRLthENResRSInsPADYENG parmsbain | tsushed

b .a _resul he foreign substances once. .
rg%%%@égmﬁ%ﬁ%gecaﬁghgré?gaegﬁa? S BEQRERP aP7YLSi g pits body.
case awkesq1d, gener abre5khdepga VEnl '

shown in FIG 4(c), fﬁebresEn E%%??étgngéey%ﬁg%??Z%ﬁﬁﬁ be
coeskhedtetr egghinbeEngecanghy, behweea cibhe weges of %gﬁéral
gate knife 16 and a gate pocket 17 into 15 which the
g&tedRniPRES] ¥ad¥er &8, uSed, | &S hakowhelmi GEG ri&ke) & hete resin

farei bst ljke fi i wd d smal |
BT P S HRE NP ECTRNP e GENERat ot et yoe S5 Amitecbetueen

WhB edge of the gate knife 16 and a gate pocket 17 into
which the gate knife is stored. So, it has the high risk
that foreign substances like fine resin powder and small
resin fragments tend to generate readily, as compared with
other types of valves.

To solve the problem, as shown in FIG. 4(a), the
slide gate valve 15 of the present embodiment is formed so
that the gate knife 16 is moved obliquely downwards from
above and the obliquely lower gate pocket portion 17 has an
open portion on a lower side thereof. In consequence,
pellets crushed through being caught between the gate-knife
and the gate-pockets can be reduced as little as possible.

When the gate knife 16 is obliquely stored back into
the upper gate pocket, it is preferable to blow dried
clean-air or dried clean-nitrogen gas, having at least a
dew point -10°C, on the gate-knife, so that pellets

sticking to the surface of the gate-knife due to static
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ot her types of valves. To solve the problem as shown
in FIG 4(a), the 20 slide gate valve 15 of the
present enbodinment is formed so that the gate knife
16 is noved obliquely downwards from above and the
obliquely lower gate pocket potfion 17 has an open
portion on a | ower side thereof. In conseguence,
pel l ets crushed through bei ng caught between the

gat esknif & SS@{;]G& tb%e\gﬁgﬁ %%%k%%e yepigfg £edi 881ing to

little as p he dat'e K

obt heued tye Sérorfed wWaaak nidtt ge tc'i%s%l%@eﬂ:hQQESh pQ@K&E chlight
is preferable to blow dried clean-air or

leﬁﬁWQﬂﬁrﬁhﬁﬂgqy§§knde|a@dathbe@steapodEMt90|nt -10C,
on the gate-knife, so that pellets 30 sticking to the
surface %?r?mﬁF%ﬁﬁﬁyIéﬂf?ﬁ?hﬁ?%QJ%h%ﬁﬁ @ fgansport

elggg ﬂ Jﬂé\yglseQeoglgwg %owh ereb%£p§$%§%§ao 1;

sticking to gat’e knife“w I not

t hrspieghi sheiyng matw'at cabet waenet E%l%’é@ kpifenanthineaily
gate pockets. Furthernore, in the case where a

tﬁﬁﬁgﬁﬁﬁﬁ, Brr edeptacl ési sfseh anetiheHdowwnst f epen @it
SI|O 1; especially, in the case where pellets are
é’ﬁ? |&§P| av oh%y@aseﬁnléj eteer I8 '@W emusedt 2 blq

L e acilities h ncrea si ze.
?%é%égse Vot " %wﬁ Rakpt FES UG aFe oy v HER L60n B
tensrefi, pel heka ga8 @8 10 shoredy &¢load J]dég% 1“1%
wei ght of the resin pel | e?s |ssga | so too lar ﬁ(bé ks is
sachoatcaséarge. i Snsouehi aesagefficuld deb&EMeéﬂdMKﬁlcult

pneumati c conveyance performance by using valves and
eF@cE‘éFse%ﬁuglhepﬂ%%%ﬂ@am@veﬂmcg|p@ﬂormce rby alsmg

HoeSes! 250 S) QLRI & SR Rt o STRALTS T s, in
pel L 8t8e-¥i tdaber Srashed, t%@é&g}h PEINY l%a%gﬂ“éerp%'&e”

its rotating
However, in a case where a rotary valve is used, pellets

will be crushed through being caught between its rotating
blades and its body. As a result, foreign substances once
reduced, such as fine resin powder or small resin
fragments, will be generated again.

To solve the problem, in the rotary valve 18 of the
present embodiment, as shown in FIG. 5, a guide section 22
is disposed above a position 21 where a rotor blades 19 and
a housing 20 might nip the resin pellets on a resin pellet
filling inlet side of the rotary valve 18, and hence the
resin pellets are guided to the following rotor blades 19
by the guide section 22 to prevent the nip.

In this example, a housing side of the rotary
valve 18 is contrived, but also by the rotor blades 19
formed into a "V"-shape, a similar effect can be expected.

It is to be noted that, within the silo 1, all
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bl ades and its body. As a result, foreign substances
once reduced, such as fine resin powder or snal

resin fragments, will be generated again. 20 To sol ve
the problem in the rotary valve 18 of the present
embodi nent, as shown in FIG 51% guide section 22 is
di sposed above a position 21 where a rotor blades 19
and a housing 20 mght nip the resin pellets on a

| oo s on
srencaeblet o111 4g0ndo &5 slde gl e TR oo o

fokbowiag tiotosfbhmdes didahy dlergu deugeekisan (32st84305)
prevent the nip. In this exanple, a housing side of

t hecFbeapyndied vieo 1dhats oty iMetit but Idbsplbyet helt is
rofor_blades 19 f dintoa "V'-shape, a simlar

ef E%Jge]é%ﬁf%etoe%é% gﬁ?e FPNG2Gts S Ieeendedsehat, an
Wt o the si N ; |.d heads on _a pelle

cont ae V08 P REO s o B elioeaR RerberatY

t o¢300 ainb el rage rbeughress 63! 5,G4305) correspondi ng
to that of at least an Ilb plate. It is preferable to

buf f the Jdtewitesurdlace whythise tofe anl iblecabnasi velfdl Sr the

RQQQ} havi_n aagrain size of preferably #300, nore
pret ébﬂ?”#%bo L #¥5le beBdsover 2 RRdbehi Epnhaghesurface

ld I t lve, all | d d
e gnt 0.0 e 85 YRyl YL, B MELE PREOfoncace

r enfedet heref tempeand rtBgnpihgseoBpkagh éQr§§{$§C§aving a
have to be buffed by use of an abrasive having a

gaiannsisigeobfattl eaakt#8800, ppeé s s yy D Ur Y.,
[C eaning Method of Resin Pellet Store Device] Next,
a cl eani nd“reeRé@Iotethedr i Repénl Beliebr sterei Bevice]

T O "B SRR el ol BaP LA Ehe 1S wrieg, store
device according to the embodiment of the present
invention will be described with reference to FIG. 1.

The cleaning method of the resin pellet store
device according to the embodiment of the present
invention comprises opening a discharge route for OFF-SPEC
products 3; discharging from a silo 1 resin pellets having
@ high content of foreign substances accumulated in the
lowermost part in the silo 1; and then removing foreign
substances sticking to the inner wall in the silo 1 while
the discharge route for OFF-SPEC products 3 remains open.

In this case, since fine resin powder and small
resin fragments sticking to the inner wall of the silo 1
can be removed therefrom and discharged through the
discharge route for OFF-SPEC products 3, it is possible to
avoid an increase in the content of the foreign substances
due to the remaining fine resin powder and small resin

fragments which have been sticking to the inner wall of
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The cl eaning nethod of the resin pellet store device
according to the enbodi nent of the present invention
conpri ses opening a discharge route for OFF- SPEC
products 3; discharging froma silo 1 resin pellets
having 20 a high content of fof@ign substances
accunul ated in the |owernost part in the silo 1; and
then renoving foreign substances sticking to the

inper wal l Jnt ihlo -1 whil t he di scharge route

for CFF;é%éCgﬁf%%ﬂ§?§zé%an&P%swgﬁeﬁ?C%ﬁgfhis case,

since fineriesdpbROWieio @G STRlH ma?2opeeskRohpag9RBESoy one
sticking to the inner wall of the silo 1 can be

r eprp VRt 1t her efir opeand: idins oifabged inhr ohghihbéde of the silo

di scharge route for OFF-SPEC products 3, it is ,
ossTHite RFLVAVGE @ 1dn tiondréaseure the eeptenpebietheinto

possi

f ' uls ue to the.remaiining.fine resin .

i R I O S e N A A S e FLEESS
stinpddig sheht Be hapek Wabl oof v28rathenstbosd shace dher of
| ast | ot was packed. The above renoving step nay be
addwnpliilshéd by one or both of an operation of

blowing the inside of the silo 1 with carrying air to
i nt r oduce Théhissicisgel Wees theoesishéngi Facilahd is

SHRUISL A0 L) 0,1 AR\ PO TRSIENCal . TP St

as hamreri ng or vi
siin@idle b thkss¢ase &Qﬁ%éh@ﬁ%ﬁé&! ng facility is

utilized or a conparatively sinple device is added,

the 10 iNskde ekatmbeéesi kadlacasmperst easedzatexd,of the
exanpl es and a conparative exanple of the present

i RFERERBNIWENtbendeset i beddefexbpplie 1] A silo 1 (an

i nt er nal nggggi62§9 3, about 180 Mr

A silo 1 (an internal volume: 260 m®, about 180 MT
of pellets can be stored) shown in FIG. 1 was used. The
silo 1 had a structure including a discharge route for ON-
SPEC products 2 (an inner diameter was 12 inches, and a
length projecting inwards from a bottom part was 600 mm)
constituted of a resin pipe projecting inwards from the
bottom part; a discharge route for OFF-SPEC products 3 (an
inner diameter of 8 inches) through which resin pellets
accumulated in the lowermost part of the silo 1 were
extracted; and a sampling route 4 through which the resin
pellets were sampled from the center of the silo 1.

Prior to the filling of the resin pellets, the
inside of the silo 1 was blown with air, and an outer wall
of the silo 1 was hammered to remove fine polycarbonate
powder sticking to an inner wall of the silo 1 by static

electricity as much as possible. 1Into this silo 1, 150 MT

of polycarbonate resin pellets (containing 80 ppm of the
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15 of pellets can be stored) shown in FIG 1 was used.
The silo 1 had a structure including a discharge
route for ON- SPEC products 2 (an inner dianmeter was
12 inches, and a length projecting inwards from a
bottom part was 600 mm) constétuted of a resin pipe
projecting inwards fromthe 20 bottompart; a

di scharge route for CFF SPEC products 3 (an inner

d [ ]
e ETES o B Pl N MO M SBeheRe Sa pngehy were
exinecd@dse@nthiy SAMIH NG I GULe %ft%neug@smnlgg%%ges were

resin pellets were sanpled fromthe center o
si ¢¥tdacEl Riimrugho tikee diiddhiangeofrolie Eesi onpsbEet sroducts
th inside of the silo 1 was blown with air, and an

er AEf97 4619 (He My CENRES , halwecedtentr efovkef f e

0
p t er St ckln nner of the
PR PR RGP S %% i0n' B8Ehattre o

| B it AR ke skn0 MEl%Qsouagobgcﬁﬁgonaﬂereﬁébgl ratio
pell ets (containing 88 ppm of the 21

palfy ddrehdiiatee ppovder odf 156maesBeSs aaRduHASET \a ¥eses .

i ntroduced, and about 149.3 MI of the resin peIIets

wer e extrée#eﬁﬁﬁnﬁoﬁ@ntbh@fdﬂéchargerreapenﬁgng to 80 ppm

rroducts . 2. Ac g.to_peasurepent
g%ﬁ?eﬁ% % "EhBOFRRE %OBgQHE?Qanlé5ﬂe%ﬁe%faﬁ@@dﬂﬂ%reﬁ%r 7.5
t hey e&he@credth@ohxﬁerb@g@&eoreggg er oS RS RBM o
A renoval ratio of the fine po meshes an
ungesunasef8% tihi smovaSot hahe ﬁinéZpM@@rf@smmd@gaf
to 80 ppm of the fine powder contained in 150 MI of
t h8e é?ﬁéﬂsperlets1@cngmsl@tkdtcmtrm£|kwmsrmwﬂﬂ wHrit ket the

sh?oll Accordln% Eg surenment, the anount of the

fine pomﬁ%?r?ﬁ Y90 R PPRe resin pellets
accunul at ed,Lp the omernnst part of the silo 1
|ncreased?té ZBOQ Zh

A cleanlng method was carried out in the same

manner as in Example 1 except that resin pellets were
changed to polycarbonate resin pellets containing 200 ppm
of fine powder of 16 mesh pass. As a result, the amount
of the fine powder of 16 mesh pass in the polycarbonate
resin pellets extracted from the discharge route for ON-
SPEC products 2 was 110 ppm. A removal ratio of the fine
powder of 16 mesh pass was 45%.

[Comparative Example 1]

A silo (an internal volume: 260 m3, about 180 MT
of pellets can be stored) was used in which a resin
discharge pipe (an ON-SPEC discharge route) projecting
inwards from a bottom part was not provided. Similarly,
prior to the filling of resin pellets, the inside of the
silo was blown with air, and an outer wall of the silo was

hammered to remove fine polycarbonate powder sticking to
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[ Exampl e 2] 15 A cl eaning nmethod was carried out in
the sane manner as in Exanple 1 except that resin
pellets were changed to pol ycarbonate resin pellets
cont ai ning 200 ppm of fine powler of 16 nesh pass. As
a result, the amount of the firhe powder of 16 nesh
pass in the polycarbonate 20 resin pellets extracted
fromthe discharge route for ON SPEC products 2 was

118nppiheA FLIDVRH 41l i 0 0f hhesdine i cQhyl
mesh pass was 45% [Canarat?Ce Exanpﬁg%%%%icgﬁyogfaﬁuCh s
i nPesnableol unme: 260 nB, about 180 MI 25 of pellets

can be stored) was used in which a resin discharge

pi pe (an ONFSPEEHE sthke gel Thute)o fhmyjlestingnaitanwaedsn

fr t art. was, not praovided. Simlarly rior
t08€%§?$?|f%%%f%ﬁ“%%%ﬁﬁpééwféﬁéﬁlﬁﬁeppw F&eoéflﬁhEeSh pass)
Sih@r yvasn i QMM t h @i, L e fot '

was 30 hamered to rené?%agghg%ﬁgﬁy?é5§@%%9§ B%§§G?£B8
st$ekidry dize2? praniudineri swalalrgef rbheesi hasbyost atkposed,
electricity as nmuch as possible. Into this silo, 150

M2 utp&i%%éﬂb@rfatt@er &sisin pellilets weoat akhicagt80. ppm

of, fine,.powder of 16 nesh pass) 5 were introduced.
sﬁ%%%ﬂ¥ﬁgm%e§1H@&F§6ﬁEF§é'p?§8 CPRECBtaRbaFrapzeyne powder
praxduct @isschage ;ro ) LSRO . 5

U or 1 he retimena sre peRaatbetaPRateia Brarhe ihicn
measuberient extiheccent eat efimt herfineoppgpder udfeddr, in 0.5

mesh pass in the polycarbonate resin pellets which 10

WaSThEfn§hexpradeed wasediateay| §86rpphe Howeverf time

CRECTF1 80 PO SRtNF PROLAGP| ertoarter rentiaisbmof tons
14f ©@BSpellets, i.e., in the pellets when the silo was
almost emptied, the fine powder of 16 mesh pass began to
increase. The amounts of the fine powder in 0.5 ton of
the first extracted pellets and 1 ton of the lastly
extracted pellets rapidly increased to 110 ppm and 180 ppm
at maximum, respectively.

In consideration of these examples, when the one
silo is regarded as 1 lot, in order to constantly keep the
quality of this 1 lot of the resin pellets, at least about
2 to 3 tons of a combination of the pellets immediately
after the start of the extraction and the lastly extracted
pellets which contain a particularly large amount of the
fine powder are judged to be OFF-SPEC products, and they

need to be separated from ON-SPEC products.

Industrial Applicability
The present invention can be applied to a resin

pellet store device including a silo in which resin
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of the pellets, i.e., in the pellets when the silo was

al nost enptied, the fine powder of 16 nesh pass began

to 15 increase. The amounts of the fine powder in 0.5

ton of the first extracted pellets and 1 ton of the

| astly extracted pellets rapiaﬁy increased to 110 ppm
and 180 ppm at nmaxi num respectively. In

consi deration of these exanples, when the one 20 silo

| speegaedegrassdol b, Ay AleTs LR SANSLAALLY kel Bhecteq
quality of this 1 ot of the resin pellets, at [eas

abbata Pesdn pé st oft reC it iR e 1hecpethet Storage of
imediately after the start of the extraction and the

| aRe}ycaskenrtedagrsl |nstss nuyiedH edont @iy lahpaeheebbaetlyresin
I ar mount aof the 25 fine powder are _judged to be
oﬁ‘g@ﬁ%é p%dﬁ?ﬁ- sEﬁa%d”htlﬁély L SREd S50 2hé C¥efarheel Pfom

ONe SREG Y Sheddndustrial Applicability The present

i nvention can be applied to a resin 30 pellet store
device including a silo in which resin 23 pellets are
stored, and the present invention is directed to a

resin pellet store device suitable for the storage of

pol ycar bonat e- based resin pellets, cycl ohexane-based

resin pellets or the like which requires a | ow

content of 5 foreign substances. 24 CLAIMS 1. A

resin pellet store device conprising: a silo in which
resin pellets are stored; 5 a discharge route for an

ON- SPEC product through which the resin pellets

having a | ow content of foreign substances stored

above the vicinity of the |owernost part
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in the silo are discharged as an ON- SPEC product from

the silo; and 10 another discharging route for an

OFF- SPEC product through which the resin pellets

havi ng a hi gh content of forei%n subst ances which are
stored in the vicinity of the “Fower nost part in the

silo are discharged as an OFF- SPEC product fromthe
silo. 15 2. The resin pellet store device according to
claim1, wherein the discharge,fgute for an ON-SPEC
product has a nultiple tube structure, divided into a
plurality of portions, for its pellet inlet side. 20

3. The resin pellet store device according to claim

1, furtherleonprreshey: Pal kali det ovesrbeevis ctonipsrising:
install ed on tge top part of the silo and allows the
resin pel | 2t & cRat Y FrbmeHe BF P G1ra ke ogierds to
fall al ong i [ 1Q_ The resin

pel | et sto?ggh%€$%%g%ﬁ%éﬁéﬁrﬁ#%iéﬂ(gﬁm%%sf Q&Spﬁﬁgrthrough
conprclsitige e dhif frylanitsahapriess W & AdicesibRd of foreign
ventilation 30 route which equalizes an interna
preRUrFGIS tHeorid @eFe wiheh var ieitter pdl theedsueemobt part
oug§i e air, and %F the differential %ressure

ad] UsTI g Vehti Tt 61w esare, 28 2 PNeSPES PRSEEFT efirom the
saitihat Lhe resin pellets stored in the silo are not
contanmi nated with foreign substances from 5 outside

air. 5. Thawgwesim qiednelrgsher @@y 8 rageob#krngpk® product
claim1, further conprising:
through which the resin pellets having a high content of
foreign substances which are stored in the vicinity of the
lowermost part in the silo are discharged as an OFF-SPEC

product from the silo.

2. The resin pellet'store device according to
claim 1, wherein the discharge route for an ON-SPEC
product has a multiple tube structure, divided into a

plurality of portions, for its pellet inlet side.

3. The resin pellet store device according to
claim 1, further comprising:

a guide member which is installed on the top part
of the silo and allows the resin pellets charged from the

top of the silo to fall along an inner wall of the silo.

4. The resin pellet store device according to
claim 1, further comprising:
a differential pressure adjusting ventilation

route which equalizes an internal pressure of the silo
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a gas supply or air supply route through which a 10
gas or air is supplied in order to keép an interna
pressure in the silo positive, and in the gas supply
or air supply route, a filter _is installed, so that
the resin pellets stored in the silo are not

contam nated with foreign substances from outside
air. 15 6. The resin pellet store device according to
clai#h lan féﬁfﬂé\ﬁ{alccﬂ%ésﬁlrh@:ofa ostﬁ%@aldlengirrouggdt PEO%’QQ
whi ch the resin pellets aving a I'ow content o

f odef (praubistlaneess sty edijakeveg 2@nthe aviiehni-bytef a
the lowernost part in the silo are taken as a sanple.
7. P s edri g sfe e ofsca thedi heelrketinspeiéetdewtored in
cogggisjn a silg in which resin pellets are 25

stofed T diSc i yE FERE "PEeal 1ok SPEEigRoaUREtances from

t g ughye whi,ch resin pellets having a | ow content of
foreign substances stored above the vicinity of the

| owernost part in the silo are discharged as an

ON- SPEC product fromthe silo; and 30 anot her

di schar ge J-outThd gresdm QFRR-1ISPEGtpreddetri2zé athpodghg to

whi.ch resin pellets having a high content of foreign
sub$t&h és%gﬁgpéﬁ CATPRE SyPEini ty of the | ower nost

part in the sid Q a8 .discharg as._an F- SPEC pr oduct
fromthe siF%} tﬁ%ihéfﬁ%dgggn%gp ?Hg¥0§58pgﬁfﬁﬁgﬁhgh10h @
digashargeiroute shpp1aBdObh- SPEEr P6OREES. aANPnternal
di scharging fromthe silo the resin pellets having a
hPgkseéoneenn ohef elépgposiubstancasdsioredei gas heupply or
vicinit gf the | owernpst part in the silo; and
air supply route, a filter is installed, so that the resin
pellets stored in the silo are not contaminated with

foreign substances from outside air.

6. The resin pellet store device according to
claim 1, further comprising:

a sampling réute through which the resin pellets
having a low content of foreign substances stored above
the vicinity of the lowermost part in the silo are taken

as a sample.

7. A cleaning method of a resin pellet store
device comprising a silo in which resin pellets are
stored; a discharge route for an ON-SPEC product through
which resin pellets having a low content of foreign
substances stored above the vicinity of the lowermost part
in the silo are discharged as an ON-SPEC product from the
silo; and

another discharge route for an OFF-SPEC product
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t hen renovi ng substances sticking to an inner wall 10
of the silo while the discharge route for an OFF- SPEC
product remai ns open. 8. The cl eaning nethod of the
resin pellet store device according to claim?7,
wherein the renoving step is 45 acconplished by
blowi ng the inside of the silo with carrying air to

i ntroduce the resin pellets into the silo, and/or by

3£§$y%$£%ﬁgﬁggrg%@id TRAGL Q" RUREATLOR LR BBne Q4L eLs

foreign substances stored in the vicinity of the lowermost
part in the silo are discharged as an OFF-SPEC product
from the silo, the method comprising:

opening the discharge route for an OFF-SPEC
product, and discharging from the silo the resin pellets
having a high content of foreign substances stored in the
vicinity of the lowermost part in the silo; and

then removing substances sticking to an inner wall

of the silo while the discharge route for an OFF-SPEC

product remains open.

8. The cleaning method of the resin pellet store
device according to claim 7, wherein the removing step is
accomplished by blowing the inside of the silo with
carrying air to introduce the resin pellets into the silo,
and/or by applying mechanical impact or vibration to an

outer wall of the silo.



