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[0001]

The present invention relates to a means that separates a solid polymer dispersed

in a liquid from the liquid.

10 BACKGROUND ART
[0002]

A process that removes a solid (e.g., particulate solid) dispersed in a liquid from
the liquid to collect the solid is normally used in the fields of chemical industry, food
industry, mining industry, and the like.

15 [0003]

For example, when producing a rubber product, steam (water vapor) is applied
to a polymer (polymer material) dissolved in a solvent to remove the solvent from the
polymer. The polymer is then granulated using a granulator to obtain small solid
masses (solid polymer (hereinafter may be referred to as “crumbs™)). The crumbs

20  (solid polymer) are dispersed in boiling water (liquid) heated by steam. The crumbs
are then separated from the boiling water, optionally dehydrated/dried, and
press-molded to obtain a block rubber material (intermediate product).

[0004]

A stationary screen or a circulating screen has been used to separate crumbs

25  from boiling water when producing a rubber product.

[0005]

The term “stationary screen” used herein refers to a flat metal screen that is



25from boi l i ng water when producing a rubber product. [0005] The term
"stationary screen"” used herein refers to a flat netal screen that is
secured in a state in Wiich the screen is tilted relative to the horizontal
pl ane, for exanple. Wien boiling water that contains crunbs dispersed
therein is supplied to H fiat screen, the boiling water passes though the
mesh of the fiat screen, while the crunbs remain on the flat screen, and

fall off ske@sd ihesthiclih @thidh tht scesernilted Relativanshse baedrontdh planbefos epar at ed
fromthe boiling water. [0006] The term "circul ating screen used herein
refers taxample. entih@slisoikag @ater thaatoritsing bonibsdidpyrsed titerein tgsupphiedtoehe of

netal plates (see Patent Docunent |). When boiling water that contains
crunbs difspecsed thdleriBhgiwiater payspd theahghah¢ mesleoftthe st sreemewhild Gtehe boi | i ng
wat er passes through the slits fortned by the netal plates, while the
crunbs r emainbs emaihen gredlat serce rané fal] off fransthetilted flahscaeegi vdhe giunelst i on, and
| eave the endl ess screen. The crunbs can thus be separated fromthe boiling
wat er 5 RERATED bsREpDaedioNT e APENE 'WHSUVENT 15[ 0007] Pat ent Document 1:

. 1P- A- 6- 304417
[0006]

The term “circulating screen” used herein refers to a an endless screen that is
formed by combining a number of metal plates (see Patent Document 1). When
boiling water that contains crumbs dispersed therein is supplied to the endless screen,

10  the boiling water passes through the slits formed by the metal plates, while the crumbs
remain on the endless screen, transferred in a given direction, and leave the endless
screen. The crumbs can thus be separated from the boiling water.

RELATED-ART DOCUMENT
PATENT DOCUMENT
15 [0007]

Patent Document 1: JP-A-6-304417

SUMMARY OF THE INVENTION
[0008]
20 However, the following problems may occur when separating crumbs from
boiling water using such a stationary screen or circulating screen.
[0009]
Specifically, when using the stationary screen, crumbs having a diameter may
enter and clog the mesh of the flat screen. In this case, the boiling water separation
25  effect may decrease, and a large amount of free water may be supplied to the
subsequent dehydration/drying step together with the crumbs.  As a result, water may

not be sufficiently removed from the crumbs even if the dehydration/drying step is



SUMVARY OF THE | NVENTI ON [ 0008] 20however, the follow ng problenms may occur
boiling water using such a stationary screen or circulating screen. [0009]
rurnbs from Specific.ally, when using the stationary screen, crunbs
having a dianeter may enter and clog the mesh of the flat screen. In this
case, the boiling water separation 25effect nmay decrease, and a | arge
anmount of free water may be supplied to the subsequent dehydration/drying

step t 0geihRimud, taid tRercsul AP BlocPSutdef RSt al (iletrRédismyrotatt) eyl bci ent |y
removed fromthe crunbs even if the dehydration/drying step is perforned,

and the rgghivhtengodtbick rubber materi. (ediate product) may have a high
wat er content. [0010] There may be a case where crunbs may adhere to
t he crunggotdiat are already adhering to the mesh, so that |arge crunbs may
be produced. Such | arge crunbs nay be renoved fromthe nesh, and supplied
to the subsequBrte tehpdraniowhereygiungbssnapadhere tothe crwades that praalfeedy f ai | ur e
may occur during dehydration/drying step, and it nag be necessary to
suspend tddberppodbe meph,oddiatilage priodsargy baprpdesgdr | Sy¢ihiagge crumbs may

dehydration/drying may becone insufficient, the resulting_ block rubber
mat )ér i al be remo¥/ed g‘om tﬁe mesh, and supplied to the subsequent dehydratiorgdrying step. In

this case, transfer failure may occur during dehydration/drying step, and it may be

necessary to suspend the process (production process). Moreover, since

dehydration/drying may become insufficient, the resulting block rubber material
10  (intermediate product) may have a high water content.

[0011]

The above problems tend to occur when the polymer has high adhesion or
aggregation properties, or the diameter of the crumbs is reduced depending on the
specification of the rubber product. The above problems may be solved by replacing

15  the screen every 10 to 15 days, for example. However, such regular replacement work
takes time. Moreover, since it is necessary to suspend the process (production process)
during the replacement work, the intermediate product production efficiency decreases.
The screen replacement frequency may be reduced by performing high-pressure
washing every 15 to 30 minutes, for example. However, such regular washing work

20  also takes time.

[0012]

The following problems may occur when using the circulating screen.
Specifically, since the metal plates that form the slits come in slide contact with each
other when the metal plates are driven, the metals come in contact with each other

25  (metal touch), to a large extent. Therefore, the metal may be mixed into the crumbs
and the block rubber material (intermediate product).

[0013]



10(intertnedi ate product) may have a high water content. [0011] The above
probl enms tend to occur when the pol ynmer has high adhesi on or aggregation
properties, or the dianmeter of the crunbs is reduced depending on the
specification of the rubber product. The above problens may be sol ved by
repl acing the screen every 10 to 15 daypi e. However, such regul ar

repl acenent work takes tine. Moreover, since it is necessary to suspend the

process (produgfd afbumfﬁg%é&n A6 h20a bRBIE H AGENE MctdPldfes thifolhties Medi at e
product production efficCiency decreases. The screen repl acenent frequency

may be redigad s&¥erpﬂé?]@iﬁﬂhﬁ?%&h%ﬁéﬂ’oﬁle\&ﬂﬁ%dﬂﬂl&%ﬁéﬁhl)'ﬁle_fr.o Bhismanes #s, for
exanpl e. However, such regular washing work also takes tine. [0012] The

f ol | owi Ngndeaah et eFmyPadiust thixesh dtSjosigiohNeThE elethlead (erzg tasleofSudaint i cal |y,
since the netal plates that formdie slits conme in slide contact with each
ot her whefat hitvesehicdndpdsat@seraimey deteriente durmgrehthimus dore-term osat demawi t h
each other (netal touch), to a |arge extent. Therefore, the netal may be
m xed 3 ntlee tidvessaryutotrsplacictht ketitslcheik ar tidhe ememtt(e.gi, dusk)iofther ¢hedti at e product) .
[ 0013] The circulating screen also has a problemin that the netal
pl at es t hddpehdingon hiee damitcesfsictariopssionna puedx plingmenine raplgcdseasd eron- par al | el
to each other. This nakes it necessary to regularly adjust tension or
posi t i on, refhisesetkélhnt titpe, apd makgshyecessagy tomgriarm Bdnalgpn st loRg tigkd| ess
screen may deteriorate during continuous |long-termusa It be necessary
to repl ackorepyer At & iy Aetersapy tor Wep@d dheprocess (Frodugipamproesss q\i'émg n
depending on the degree of deterjoration. Such adjustpent or replacenent
wor k1 equidiesgmert neplagsipent wagk o W?ﬁﬁkglq 1pteqag %@é’%‘ﬁff“tcggﬁg}l‘ftmn atrial run
thr a |ong.time. Mreover §¥nce it 1S necess ﬁé t.0 sqaagnd e _process
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under goes tharion; ere m xed into
the cr urrbsroglq(q)_t he bl ock rubber material (intermediate product). [001411

[0014]
The present invention was conceived in view of the above situation. An object
15  of the invention is to provide a means that can advantageously separate crumbs from
boiling water, and can separate a solid polymer dispersed in a liquid from the liquid.
Another object of the invention is to provide a means that ensures that a metal or a large
amount of water is not contained in a block rubber material (intermediate product) by
preventing a situation in which a metal is mixed into crumbs (solid polymer) or a large
20  amount of water (boiling water or liquid) remains in crumbs (solid polymer). A
further object of the invention is to provide a means that does not (frequently) require
cleaning work, adjustment work, replacement work, and the like, and makes it possible
to continue a production process for a long time. The inventor of the invention
conducted extensive studies, and found that the above objects can be achieved by the
25  following means. This finding has led to the completion of the present invention.
[0015]

According to one aspect of the present invention, there is provided a solid



The present invention was conceived in view of the above situation. An

obj ect 15of the invention is to provide a neans that can advant ageously
separate crunbs fromboiling water, and can separate a solid pol yner
dispersed in a liquid fromthe liquid. Another object of the invention is
to provide a neans that ensures that a netal or a | arge amount of water is
not contained in a bIock rubber material (internediate product) by

preventing a,si steyaia{o ?}Argfgats& &) eﬁdléws%e ih mlauﬁrﬂmme(lﬁﬁﬁ

pol ymer) or a (boiling water or liquid) remains in

crunbs (sgl ko PolIyHes eraf%tcfrliﬁélﬁkﬁﬁg Oijﬂuﬁﬁlhr Qrednn@ viHIMENhAPerl oF sli ap¢ OVi de a
nmeans that does not (frequently) require cl eaning work, adjustnent work,

repl aceme@tm¥Prakirivdngech stk ro@fd tiedeeseni (in Qﬁﬁcﬁjnﬁ’el%nﬁﬂ diedtib)je a

production process for a long time, The inventor of the invention conducted

ext ensi vegaddisln@thatagfrolvled dldngain ihie chbavter@hjabairsace afithescaehj eftet by t he
25f ol | owi ng rncans. is finding has led to the conpletion of the present

i nventsi orliqui@&drhy mdckaish tgit isprovidedsyean oafer cirenmpfeestint surfageofithet here i s
provided a solid polynmer separator that separates a solid polyner

di sper sedscraenaandi spriyd afliqmid tortee butgueidsuntfhentidl sudfagodfithe scrsapanés or

i ncluding: a tubular screen in which a nunber of slits are forned; a drive
mechani sneasingtthat enelbess at hrasighe ewpen and bassnraief Gpeisprenide eelovsR) © a gui de
plate that is provided along an inner circunferential surface of the
screen; &sidd.rst 1iquid spray mechanismthat is provided over an outer
cii-cunferentlal surface of the screen, and sprays a liquid to the outer

ci rcunfer®li®lal surface of the screen; and a casing that encloses at |east
t he screen, and has a outl et that El rovigeg on Iomer Si d Lgp]Gl 10In
the tWbul ar sciPdBntub H 3 STFEED AGRMRICT PESIRABe© ytf’;’lmﬁgw&?éi

HEEN RN I e e
o e B, R RSO 0 AR SO
preferabl the %fzg of ale%oﬁd Bmyrﬁe?@ljages@ﬁ%%fg&)pf Tﬁé:&lﬁﬁﬁ' offhERMH 1 Breferably 1
to 3 mm, and particularly preferably 1.5 to 2.5 mm, taking account of screen cleaning
15  work. It is particularly preferable that the screen have a cylindrical shape. In this
case, the drive mechanism rotates the screen in the circumferential direction of a circle.
[0017]
The drive mechanism includes a drive source and a drive power transfer
mechanism, for example. More specifically, the drive mechanism may include an
20  electric motor (drive source), a sprocket that is connected to the electric motor, a drive
tube that is connected to the inlet side of the tubular screen, a chain that is fitted around
the circumferential surface of the drive tube, and a roller (drive power transfer
mechanism) that is provided to come in contact with the drive tube. The drive tube
and the screen are rotated by rotating the sprocket connected to the electric motor to
25  rotate the chain. When the drive tube and the screen are placed on the roller, the drive
tube and the screen rotate smoothly.

[0018]



| Swork. It is particularly preferable that the screen have a cylindrical

shape. case, the drive nechanismrotates the screen in the circunferenti al
direction of a circle. [0017] The drive mechanismincludes a drive source
and a drive power transfer nechanism for exanple. Mre specifically, the
drive nmechani sm may include an 20el ectric notor (drive source), a sprocket
that is connected to the electric notor, a drive tube that is connected to

the inlet sid fo t . 8.6 Hhék; Lifeahi¥edenti i t he
circunferenti Zf&s%ﬁbg)c%%g%b%ﬁle& ra?\%% t?ﬁg%@?%f%; ar gill?lesglﬁ%%e?ft\}gé %élé\/\%r

transfer A Rk dE Bthel Rit1BF Q¥d Fafle hduLPIBrebd) OO REferaMd fhaf the gdideve

tube. The drive tube and the screen are rotated by rotating the sprocket

connect ed, 1@ hhi\ea §Hife kkdpe. mTh@Euﬂde pié Bhvadiea bh1R eReTundtioanad Mpardtibve t ube
and the screen are placed on the roller, the drive tube and the screen

rotate sngpthRlsylid [)Ql?ﬂx&} (processing TAigetyuind dorpisad grobse. prvviciedeabesien fube i . nner
circunferential surface of the screen fromthe inlet side to the outl et

si de of tdeecribeduhtarispesaénl, itlit preferpblefiealab bevideahe ghide glitelelopg titee have a
spiral shape. The guide plate having a spiral shape functions as a
partiti orextamsionttebes ol Tht gonadeypiete if formcéd siiangontamyesly or anemfitently. a lgisoove.
When an extension tube described later is provided, it is preferable to
al so pr ovireerdbhethguthd gupslcaiase bt Gmmpet sentéentoslsi oNVhenshe e plyia s apl ate i s
formed either continuously or interm ttentlé. a is preferable that the

gui de pl apeabapetheeurebmtof tureds of thegde plake ey dditFHIrdY Be pAderendpier al
shape, the nunber of threads of the guide _plate arbitrar.ily beset
dependi nPTOAC PRHRECEHBLEBIYIR GMAFTIFA LN OB@P sgid gg%m%&fa?esflﬁ%@ &k
e85 20, 0 UPBlIR S, Oyl REbEDs 102
SRR RET T LRI R N R T e
navi 2 SBkT SRSt FEGHLY PR AEP PR, AP CESSI 19,
e P ASuPAn g B RN ok kil ane, 15 o
wor k. (mass per unit time) of the solid polymer (processing target). The height of the guide
15  plate having a spiral shape is preferably 5 to 15 cm, and particularly preferably 8 to 12
cm, taking account of screen cleaning work.
[0019]
The term “inlet side” used herein refers to a side where the processing target
liquid and the solid polymer dispersed in the processing target liquid are supplied. The
20 term “outlet side” used herein refers to a side where the processed solid polymer (i.e.,
the solid polymer that has been separated from the liquid) is discharged. Note that the
terms ““inlet side” and “outlet side” are used herein in connection with the tubular screen,
the entire solid polymer separator, and the elements other than the screen.
[0020]
25 When the guide plate has a spiral shape, the screen is rotated in the

circumferential direction of the screen that corresponds to the spiral direction of the

guide plate. The solid polymer dispersed in the liquid is continuously supplied



[ 0019] The term"inlet side" used herein refers to a side where the
processing target liquid and the solid polyner dispersed in the processrug
target liquid are supplied. The 20term "outl et side" used herein refers to
a side where the processed solid polyner (i.e., the solid polyner that has
been separated fromthe liquid) is discharged. Note that the terns "inlet
side" and "outlet side" are used herein in connection with the tubul ar

screen, t i i I r, t her than the
screen. ﬁgﬁﬁgFgﬁég%éﬁﬁéﬂ%ﬁgé¥§§ﬁﬁﬁg@g§ 5%”ahggﬁﬁgﬁagﬁgggﬁﬁfﬁgggcreen IS

rotated i j I i (T G&r esponds to
t he spi ratPIo ré%%lgﬁg%gsfﬂgédhg} egé(g g%a({ugﬁd#élfghgg)(ﬁﬁ S‘g%élng}%é’i sp}er sed in the

L qui d T 5,,600Ed DY LY eSHIPbE G cadifh OUTH tHRNELGMAA,NBe {dIll @iymafist he tubul ar
screen. I'n this case, the liquid passes through the slits, and is

di schar gedpirateliRonoteSigied, ahd tinisy st Bidindd cRughfdrdigiabsiirfaet opthevi ded on the
| ower side of the casing. On the other hand, the solid polyner is separated

from tshe thb@let sbrecand The &l polomet Relischmged dirowginthe bert bpdnisgifolute® obf t he
tubul ar screen. The solid polyner is discharged through the other opening
(outl et) thé sérben Bcy @@Btahtamown astantantimbuvdls avhile beisg @nided by dhe/alide whi | e
bei ng gui ded by the guide plate having a spiral shape, [0021] The first
i qui d sprlay haeioharspsal shepgr ovi ded on the side of the outer
10circunferential surface of the screen, and sprays a liquid to the outer
ci rcunf er[@AZllal surface of the screen. For exanple, the first liquid
sprit:, nmechanismis secured on_the upper. side of,theiﬁasing so that the
first liquid sPrafrshibesdspemachansn gerroxided guithe dder! thAQUSHL er
circunferential surface of the screen. Adhesi on and aggregatjion._.of the
sol i di%ol §rremiegpis suiipes/ibesrrern %ﬁ&f SRR Lyt Eﬂﬁ?la °P%9 Pﬁ‘gﬂ’a’t‘ifeé?lgl
circunferential .surface 15t he, scr fromthe first |iquid r
Ut o SISl RLLace o ASLIS SEL S LA LSl Ukt B
upper side of the casing so that the first liquid spray mechanism discharges a liquid over
the outer circumferential surface of the screen. Adhesion and aggregation of the solid
polymer can be prevented by spraying a liquid to the outer circumferential surface of
15  the screen from the first liquid spray mechanism. It is also possible to remove the
solid polymer that adheres to the screen from the screen.  The number of first liquid
spray mechanisms may arbitrarily be set corresponding to the length of the tubular
screen (in the axial direction). The number of first liquid spray mechanisms is
preferably 3 to 15, and particularly preferably 5 to 10 per meter of the screen, taking
20  account of screen cleaning work.
[0022]
It is preferable that the solid polymer separator according to one aspect of the
present invention further include a second liquid spray mechanism that is provided on
the outlet side of the tubular screen, and sprays a liquid to the inner circumferential
25  surface of the screen in the upward direction.

[0023]

The second liquid spray mechanism is provided on the outlet side of the tubular



solid polyner that adheres to the screenthe screen. The nunber of first
l'iquid spray nechani snsarbitrarily be set corresponding to the | ength of
the tubul ar screen (in the axial direction). The nunmber of first liquid
spray nmechanisns is preferably 3 to 15, and particularly preferably 5 to 10
per neter of the screen, taking account of screen cleaning work, [0022]

It is preferable that the solid polyner pa tor according to one aspect of

t he prese i.n i fiurt herai i, Sl mBEdani smt hat
P d%geeghé’ﬁ%k%tal lel{{urlcls]?) dth!: DMk Scin FRREA MGk faBIb CthS Bérdh HBRE

IS provi e of the tubular screen, and sprays a liquid

to the i ar@ QIrE4Tne" 80F bRImASSHE §R6Rd AfuiiRBrayGh@Bamisthesdeprangingdia ect i on.
[ 0023] screen, and sprays a liquid to the inner circunferential surface of

the screeqipbbrt bPSuubES &b bt BEbéRRd li0Hd prambhanishespsasaniuid guiac] spray
mechani smis secured using a support or plunbing so that the second liquid

spray mecfhamifertsimisendial duitfacélof eacédei iethe npeardadirection, anéthid spraysur f ace of
the screen in the upward direction, and the spray orifice is positioned at
t he cent esrifide it besipbraedent (iei deatee pf thepprerdticelbaperpandidubar dxilwlaxdilr ect i on of
the tubular screen in the vicinity of the outlet of the tubular screen.
Adhesi on dirgtiaggf tgatbwm ssfeeh e tleoli¢ivity of thewutletznt thetupplevesiesd by sprayi ng
aliquidto the inner circunferential surface of the screen in the upward
di r ect i onAfinesimntdnd agersgaidon ofthe solshpadympeesndisi nseventad Hysspeayare HbgEift e to
renove the solid polyner that adheres to the screen fromthe screen. The
nunber ofthe exms:nalrpurqér@t@bwﬁacmﬁmﬁp@ﬁ% iy vawBId dirgetipy figm thg pecond
corresponding to the length_of the tybul ar scrgfn &in he ﬁ¥ial di rection)
and the sig®d sprpEa)cchinisfe [tanelso Bess ey die solid Pabaeshat AETERIGI ar

e gt She 2250 e BE BTSN R U PISHEIRRLY, o
1900024 cuveng b L B ELShO T BB PR PSR SRR AR e
rECh ST PR B PR 08 D30, e
L1 DA OAILIT | RS ke do L geetudgly f (he
i ntersect plrefb?ztibly 2 to 4, taking account of screen cleaning work.
15 [0024]
It is preferable that the solid polymer separator according to one aspect of the
present invention further include a third liquid spray mechanism that is provided in the
upper area of the casing, and sprays a liquid to the inner side of the casing.
[0025]
20 For example, the third liquid spray mechanism is secured on the top side (inner
side) of the casing, or the corner where the top side and the side surface intersect, so that
the third liquid spray mechanism sprays a liquid toward the inner side of the casing.
Adhesion and aggregation of the solid polymer can be prevented by spraying a liquid to
the inner side (particularly the top side and the upper part of the side surface) of the
25  casing from the third liquid spray mechanism. It is also possible to remove the solid

polymer that adheres to the casing from the casing. The number of third liquid spray

mechanisms may arbitrarily be set corresponding to the size (i.e., the area of the inner



the third liquid spray mechanismsprays a liquid toward the inner side of
t he easi ng. Adhesion and aggregation of the solid polynmer can be prevented
by spraying a liquid to the inner side (particularly the top side and the
upper part of the side surface) of the 25 casing fromthe third liquid
spray nmechanism It is also possible to renove the solid polyner that
adheres to the casing fromthe easing. The nunber of third liquid spray

mechani sngy ﬂ?erd%%ﬁ%gr ;rhx nﬁﬁb&%ftﬁl%ﬁ&aegg%iryraﬂe&@mm@ iSiréRrdbig4 to 1l area

of the inne Si e casl ng. e nu of third I'iquid spray

mechani s nﬁad{;ﬁi{t@%\?&@f a@?fe}‘abﬂy 89 18,t28R8 1 BRuhi Stladink Yndek SidecRRhMg&vdrR. 14,

taki ng acco ng inner side cleaning work. [0026] It I's preferable
that the @@bg pol ymer separator according to one aspect of the 5present
invention farther include a fourth Iiquid spray mechanismthat is provided

in the | ower apeapeferihethaagicrlid polgnepE@msatar dccopding to @nt hepecnofehe si de  of
t he casi ng. [003?? For exanple, the fourth liquid spray nmechanismis

secured Opretdneimsentiar furdher @clukie afoirtioliqwad dpriah eneshatasrs tirdt Zcrovitled retheasi ng
intersect, so that the fourth liquid spray 10 mechani sm sprays a liquid
towar d t hlewienaen oiltteasihgt dnd speeys adiquitidheld mneande efghe egpang. on of the solid
pol ymer can be prevented, by spraying a liquid to the inner side
(particul @RY] the bottom and the | ower side surface) of the casing fromthe
fourth liquid spray nechanism It is also possible to renove the solid

pol ymer that aBérexemptes therfeuhbinwig spraymedhanisnds prevref i the RYEET BhCEour t h

l'iquid spray nechani sns may arbitrarily. 15be set corresponding to the size
(i.e., th@eﬁpti@m@dtthpesld%mfacg pHecpspg iréﬂls%ﬁtﬁwbﬁéfl%g)ﬁ‘gﬁwlqg 'Phe casi ng.

e, TR LU 1L L0, Spr gt kol Stm Lo it gl 3, fo 10, and
o L0 LS5 Bl v L B T AR ShefSHRI o
LU A E:%ia%l%lr tﬁg b(t)t?oem it l[heetlox%ierdsefdg gurface) of the casing from the fourth liquid
spray mechanism. It is also possible to remove the solid polymer that adheres to the
casing from the casing. The number of fourth liquid spray mechanisms may arbitrarily
15 be set corresponding to the size (i.e., the area of the inner side (particularly the bottom))
of the casing. The number of fourth liquid spray mechanisms is preferably 4 to 10,
and particularly preferably 6 to 8, taking account of casing bottom cleaning work.
[0028]
It is preferable that the solid polymer separator according to one aspect of the
20  present invention further include an extension tube that is connected to the outlet side of
the tubular screen, and a fifth liquid spray mechanism that is provided on the outlet side
of the tubular screen, and sprays a liquid to the inner circumferential surface of the
extension tube in the downward direction.
[0029]
25 For example, the fifth liquid spray mechanism is secured using a support or
plumbing so that the fifth liquid spray mechanism sprays a liquid toward the inner

circumferential surface of the extension tube in the downward direction, and the spray



t he tubul ar screen, and a fifth liquid spray nechanismthat is provided on
the outlet side of the tubular screen, and sprays a liquid to the inner
circunferential surface of the extension tube in the downward direction.

[ 0029] 25For exanple, die fifth liquid spray nmechanismis secured using a
support or plunbing so that the fifth Iiquid spray nmechani sm sprays a
liquid toward the inner circunferential surface of the extension tube in

the d OVWV\@IJiﬁjceql(‘s: ?)?%Pb AR éegfer %th%%larfér(.bifr(i:l%é. erRRSIdritORRGx@ the center

of the plane ( e) perpendicular 'to the axial direction of the tubular

screen t g ykich BF iné (Rfuih@rQHtih le REintt8F theRuha of38E @8 0laf boren (16N id he
vicinity o{ t he extension ube). Adhesion of the solid polynmer can be

pr event ednbY; SRRV RS etchdiGitiue]. O AdiRsioRRE FheClolia patyeiee Rbh BE preweitad¢ By of t he
extension tube i'n the 5downward direction fromthe fifth liquid spray
mechani smprging & lighiao asishé Ercumfeontial shifacalfitd: @atnsivertube anthéerred to the
subsequent step (e.g., dehydration/drying) by utilizing cold water as the
liqui s Thevmwaraireedor frdihhhd fifjbiiduslmpeay medhaisins mit imalsopokdible&r tdo} be set
corresponding to the size (area) of the inner circunferential surface of

di e ext enticanlid pblgmeT trensfierdaieto tiod subiséquient stepufecs. sqphagratien/ @by i s
preferably 1 to 5, and particularly preferably 2 to 4, taking account of
ext ensi onutilidieg oiléantangs therliquid. 0 (Be) nunther pf ﬁﬂg digeidgbrayHacehiagising a3t ayed
fromthe first liquid spray mechanismthird |iquid spray nechanjism _and the
fourth |iahitaridgpbaset seaerpandingite thesidedpren) 9f the inner Clrc%n%%gﬁlbﬁuéfa?f‘a%ﬁ ng
account of cleaning work, The_ |iqui ressure i s preferabl to 7_MPa

taki ng actsextengpn e sthe ﬁ@‘f’lh%‘?qf fiﬂbﬁ‘ﬂ‘i@ SPTaY Sischgnisms ’(jé’treé(é’é‘.%a’. f,)tos%r een),
and the resjstance to the rqtation of the screen. [003 . Thc pressure
of held i qtdPRs zgxgﬁprp%eéﬁqu ﬁéo delR6ing acr Yt aféﬁ?wﬁgﬁéﬂﬁ%ﬂ% MO not be as
hi gh as LR% ﬁtessure of the liquid sprayed fromthe first liquid spray
mechani s 3 third liquid spray nechanism and the fourth Iiquid spray

hani ki f.. j i nsi , , f
oxampl e, Th e RPRBEEREr S Be HAR bR EsRL o ot R e 870 oy
mechani s Mird lﬁl'ﬁ?({ s%{rz?}pllngc}?a%ﬂ{, afld fae Bufh ﬁqﬁ@%pra[nggi%lmism is preferably as

high as possible taking account of cleaning work. The liquid pressure is preferably 1

15  to 7 MPa taking account of the strength of the liquid-spray target (e.g., screen), and the
resistance to the rotation of the screen.
[0031]

The pressure of the liquid sprayed from the second liquid spray mechanism need

not be as high as the pressure of the liquid sprayed from the first liquid spray

20  mechanism, the third liquid spray mechanism, and the fourth liquid spray mechanism
taking account of scattering of the crumbs inside the screen, for example. The
pressure of the liquid sprayed from the second liquid spray mechanism is preferably
about 0.2 to 0.6 MPa.
[0032]

25 The temperature of the liquid sprayed from the first liquid spray mechanism, the
second liquid spray mechanism, the third liquid spray mechanism, and the fourth liquid

spray mechanism may arbitrarily be set depending on the temperature dependence of
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25The tenperature of the liquid sprayed fromthe first liquid spray
mechani sm the second liquid spray nmechanism the third liquid spray
mechani sm and the fourth liquid spray nmechanismmy arbitrarily be set
dependi ng on tin, hinpLrature dependence of the properties (e.g.,

har dness, viscosity, adhesion, and aggregation properties) of the solid
pol ymer (processing target). The liquid tenperature is preferably 50 to

. and ' . , - , :
o0, and SBCHLEH ALY BARREABSHD e BEami 08 BAGRY Y e acheston
sprayed fsro%‘gg)nﬁéé'({)ﬁolaeésg&;{% 5P e IBEGAAhSEPTRYs PeetBrablyt 1 3.98°¢ MnBa. The

t enperat ure I quli ayed fromthe Tifth liquid spray nmechanismis

pr ef er abl y, Bl 81 eteraiIg 7086 bdTUkAidg/adRb@iteyr @i adhdfoh Qr3BEovigAdf 10The
first liquid spray mechanism the second |iquid spray nmechanism the third

l'iquid spmaYoliegdlgmesm the fourth liquid spray nmechanism and the fifth
liquid spray nechani smrespectively include a spray nozzle that is

connect edop®3ja pressure liquid source through a pipe. The pressure |iquid
source includes a liquid storage tank and a |iquid supply punp, for

exanpl e. The |Tlprdsssteostate litaidlspaydd from the didthdicgidiiryy peetpnissnmed baot
necessarily included in the solid polynmer separator according to ane aspect
of the pr@seém6.6iMPent Tontenpoe85} of the liquidhspredSein ehegoltly hewid spigsr at or
according to one aspect of the present invention, it is preferable that the
dri ve mechesfiasisnbie pagfbrablyod @d‘}QJEt andrpariiadaty prabdpdedp %‘?Ct he 20scr een.

[ 0036]
[0034]

10 The first liquid spray mechanism, the second liquid spray mechanism, the third
liquid spray mechanism, the fourth liquid spray mechanism, and the fifth liquid spray
mechanism respectively include a spray nozzle that is connected to a pressure liquid
source through a pipe. The pressure liquid source includes a liquid storage tank and a
liquid supply pump, for example. The liquid storage tank and the liquid supply pump

15  need not necessarily included in the solid polymer separator according to one aspect of
the present invention.

[0035]

In the solid polymer separator according to one aspect of the present invention,
it is preferable that the drive mechanism be able to adjust the rotational speed of the

20  screen.

[0036]

For example, the rotational speed of the screen may be arbitrarily controlled by
arbitrarily adjusting the rotational speed of the drive source of the drive mechanism.
When the drive source of the drive mechanism is an electric motor, the rotational speed

25  of the screen may be adjusted by providing an inverter, and controlling the frequency or
the like. The rotational speed of the screen may arbitrarily be adjusted corresponding

to the size of the tubular screen (e.g., the diameter of a cylindrical screen), the
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For exanple, the rotational speed of the screen may be arbitrarily
controlled by arbitrarily adjusting the rotational speed of the drive
source of the drive nechanism When the drive source of the drive mechani sm
is an electric notor, the rotational speed of the screen may be adjusted by
providing an inverter, and controlling the frequency or the like. The
rotational speed of the screen nmay arbitrarily be adjusted corresponding to

the size ;&&%ésgggtaﬂllaﬂha(rﬁ%ﬁgh%ﬁﬁ%t(t?nr@ of tﬂ@&)lﬂ:ﬁ% é'r(pﬂ)fceﬁil‘%{%dg@g! a}rﬂ&he

screen), ocessi ss per unit) of the so pol ymer

(pr OCeSSHKJ&e{ 88k In hRREhBE R &iktlcE BN RbIId Polkher §¢ _ atrht RRatal et of

the solid polyner separator. The rotational speed of the screen is

pref er abl sé)eéi 503 3crkfMs REErBBF £tddt Efpel, ahl Ynoke pieferd@yripd 280887] SIt is
preferable that the solid polynmer separator according to one aspect of the
present ipgention include a drain plate between the screen and the casing.
The drain plate prevents a situation in Which a foreign object enters the
screen syst em It ifrefchdlothasihdgolid pelytheasapapit@taecodingrte foee afpleyt girtbei ded
between the drive area of the casing (i.e., the space where the roller of
t he i nl etprsiedieinventposintivdeedyaiapthtd breweerethe whreerearkDbe gasing. ed isalreinng wat er
"flows so that the outer side (i.e., the space where the roller is

posi t i onedjteipsesearsituedorf morhithe fonigarobsictentetsdhe sarern syplem e tle t he
separated boiling water flows). The drain plate is also preferahly provided
bet ween tdwaside.i vEheadraia ite isereteadilngrovided betwesa thpdawe pepthekesipd | er of
the outlet side is positioned) and. the, area where s%fﬁ%ated boi I i ng wat er

flows se GBathasmacowhee thg @éle)?f.té.e inlgtisideds Restignrdy and the aFrg WRs e s

D par Hr o GPoB g i ot TIOWR Jo thehe 001cs P Ush BESDIhSE CRLTBTE om t he
03] TSR 5 srard Bapcihaduet 0Bt the ieh SRk & SRRHRE) DRARED Soene
el ect ed VAGHIDHS” odp ettt RifodPeRapl i Plded sBAiaHTRe dif e BIOHAE!

Gt byt ene-SBELF 8 ShRR BFe ARt o b e e S ARIRAE] HONBE el o

di em co p&héér@ﬁép&%’tp&) 5itind wAKHowsUBREL thPo Rty NG D Wladhenghat Yiene bl ock

copol yner, hydrogenated styrene-butadi ene-styrene 25bl ock copol yner, a
but adjene,iesishosiaBleB R &phkd bR hdinnéQ0&S i ., the area where the separated

boiling water flows). The foreign object may be waste from the roller, for example.

The roller forms a drive power transfer mechanism.

[0038]

The solid polymer separator according to one aspect of the present invention

20  may suitably be used when the solid polymer is a polymer selected from the group

consisting of a butadiene rubber, an isoprene rubber, a styrene-butadiene rubber, a

styrene-isoprene rubber, an ethylene-o-olefin copolymer rubber, an

ethylene-a-olefin-nonconjugated diene copolymer rubber, a butyl rubber, a

styrene-butadiene-styrene block copolymer, a hydrogenated styrene-butadiene-styrene
25  block copolymer, a butadiene resin, and an acrylic resin.

[0039]

According to another aspect of the present invention, there is provided a method
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for separating a solid polymer including separatin g a id polyner dispersed
inaliquid fromthe liquid using the solid polyner separator. [0040]
Accordi ng to anot her aspect of the present invention, there is provided a
met hod 5f or producing a tubber material including: a polynerization step

t hat pol ynmerizes a nononmer mixed with a solvent to obtain a polyner; a

sol vent renoval step that renoves the solvent fromthe pol yner by applying

steam a f§§%§5ﬁ§h§? s§1fi<?gol_ b iR R AP Eratilea Bélﬁd’ﬁ@?m%f QipoMtiaGh atifyids ol vent

has been ved,“trom boil 1 ng water produced due to |iquefactionsteam

usi ng th%&?kﬂ&i@@dMﬁﬁgt&%@ﬁa@b%eﬁeﬁ@mﬁr ation/drying step 10 that
renoves water fromthe polynmer that has been separated fromthe boiling

wat er; angogp)moi cin step that nolds the polymer fromwhich water has been
removed into a given shape, [0041] The solid polyner separator according to
one aspect of Akerdifgsemotlionueitct ofithd picseltitieatibvhehtmaliupraridsd persthach whi ch
a nunber of slits are famed, the drive nechanismthat rotates the screen
and t e guipledptiag e ribiat materjal ovludéds: alpohygndriretiomsiep thet pelumidresitt i al
surface of the screen. Therefore, when a solid polyner dispersed in a
liquid i sncomdmiaedvwthsupplenti dbitinaghlyorms; opBvenh geevil siep thet remyes ubul ar
screen, the liquid (e.g., boiling water) passes_throu%gﬁthe slnés, anti is
di schar gelic s@vertidroputhsingéynadr byOwRE iRy Hewm & 1ePaiagan s158 UG E¢Retalpy8%i ded on
the | ower side of the casing. On the other hand ﬁhe solid ol%aer (e.qg.
crunbs) inolwegrdrem sdidh Bemselenthag tieen remaad-iomp Roling WatEaroducL gt t9r enti al
surface of the tubular screen, and.|s .discharged thro . the .ot her opening
(out | et) lispefagtion ek Basteam Wnehs F‘ﬂh‘i p%}WBﬁHep@v%? Ted %lfyﬁgaq’é)m(%gagﬁ Pt he guide
plate. The first liquid spray ,nmechanjsm.and the second, | i gui ray
mechafi s HhsepPEenien W@éﬁ%ﬁﬂaﬁﬁf@aﬁﬁﬁéé??SﬂmﬁFﬂfﬁgmgg?Pﬁﬂ%gﬁéﬁ%7 on the
outer circynferential surface.and.the inner .gi ' r: e of the
screen. 'ﬂﬁ‘g gIRPEIng Sl%?futﬁﬁt 8 3;‘}16&% Na ilé%n gvnhd‘ﬁi ﬁgﬁg&%&tﬁ%ﬁ ?@la%\feg 1}‘gf;’(r:day
mechani sm.can.al so renove the solid pol yner
given shape.
[0041]
The solid polymer separator according to one aspect of the present invention
15  includes the tubular screen in which a number of slits are formed, the drive mechanism
that rotates the screen, and the guide plate that is provided along the inner
circumferential surface of the screen. Therefore, when a solid polymer dispersed in a
liquid is continuously supplied through one opening (inlet) of the tubular screen, the
liquid (e.g., boiling water) passes through the slits, and is discharged to the outside of
20 the system through the outlet provided on the lower side of the casing.  On the other
hand, the solid polymer (e.g., crumbs) is separated from the liquid, remains on the inner
circumferential surface of the tubular screen, and is discharged through the other
opening (outlet) of the screen in a constant amount while being guided by the guide
plate. The first liquid spray mechanism and the second liquid spray mechanism
25  prevent adhesion and aggregation of the solid polymer on the outer circumferential

surface and the inner circumferential surface of the screen.  The first liquid spray

mechanism and the second liquid spray mechanism can also remove the solid polymer
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that adheres to the screen fromthe screen. This nmakes it possible to
prevent a situation in Wiich the slits of the screen are cl ogged.
Therefore, a decrease in liquid (e.g., boiling water) separation effect
does not occur since a decrease effective filtration area does not occur.
This makes it possible to advantageously separate a solid polynmer 5
dispersed in aliquid fromthe liquid. It is also possible to prevent fich

a large Yihered toﬁﬁé?ﬁre%ﬂrfriﬂﬁitﬂe {Bedd: » TRA hhiRg iMRk&bloto 'b?é%htncfsi’.cdati&he solid

polymer (e.g., cru e resulting block rubber nmateria

(i ntelinedi,aif thE QY 6F IhehBRef afti YoutB! ETh&RHE M dectdd@4idlliquid (e.g.,l N the solid
pol ymer separator according to one aspect of the present 1nvention, the

screen t @oWMhgGhatr) Sepu@dtion dBRLYdTRE nbSoUPfhtEsldésead it fectiot altetion\When t he
screen is being rotated, the solid polynmer nerely noves fromthe inlet to

t he out | ateaQfoet her ceiee Thidhhiesheposgibiito dddatyecbhisly gepadiete plsali®polymer
Specifically, a netal contact (netal touch) does not occur in an area of

t he sol i dispetsydrar a Egyid fanhothe(gmide e ) isiatsovvisgibletth prevenirdstuation mewhiBhi qui d
conmes in direct contact with the solid polyner separator (screen). Note

t hat a netlaige emotaiodf Watet Giuiddagh bodinguraehemairsdn shersobid pdhinwes (rechani sm
i ncl udes sprocket that is connected to an electric notor, and a chain that
is fittedruambakmt thhyeesdlting lackivehber bratesich (ipteanedipigmyeductithas a dighcwatgher e t he
drive nmechanismis positioned is separated fromthe space where the crunbs
and the I°Pggnd are positioned via a drain 20 plate or the like. Therefore,
a situation in which a netal is mxed into the processed solid pol yner
(e.qg., cr[QQﬂ%) does not occur. Therefore, the final product (e.g., block

rubber material (internediate roduct%. does not op ain a netal. [0043]
The 41 i'd pol i S aPars ssebPuigies Grveaspt SFE menrudiise
in\?entilo IC)253d es ngt i ncl ud arIs8 . g.., _ch llbn(} t hat etdi re. _adj.ust ment
or repl a@éensé’me.nq%ﬁfhé&rfgﬁé@l(ﬁ?(ﬁﬁ'ﬁﬁreléégé@f’eg 1y 81eb°§¥F $#tad ] us?ﬁ #leen S

I t 1 Jherg it ' t t] '
o aceahe Gl MRSOREBEGuH ruPBRTaP Gy B AL QuPbosLian process

(e.g.. blagk b%%ﬁdmﬁg @lliﬂ% f)ijalt'&t )épeciﬁcally, a metal contact (metal touch) does

not occur in an area of the solid polymer separator (screen) in which the crumbs or the

15  liquid comes in direct contact with the solid polymer separator (screen). Note that a
metal contact (metal touch) occurs when the screen drive mechanism includes a
sprocket that is connected to an electric motor, and a chain that is fitted around the drive
tube, for example. However, the space where the drive mechanism is positioned is
separated from the space where the crumbs and the liquid are positioned via a drain

20  plate or the like. Therefore, a situation in which a metal is mixed into the processed
solid polymer (e.g., crumbs) does not occur. Therefore, the final product (e.g., block
rubber material (intermediate product)) does not contain a metal.
[0043]

The solid polymer separator according to one aspect of the present invention

25  does not include parts (e.g., chain) that require adjustment or replacement. This makes

it unnecessary to perform adjustment or replacement work. Therefore, it is possible to

continue a production process for a long time, and improve the production efficiency of
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[ 00441 The solid polymer separator according to one aspect of the
present invention is configured so that the first liquid spray nmechani sm
and the second liquid spray 5mechani sm prevent adhesi on and aggregation of
the solid polymer on the outer circunferential surface and the inner
circunferential surface of the screen. The solid polynmer separator
according to one aspect of the present invention preferably further

i ncl udes thdBroldhit (€. gl b¥3HKkGBR: d¥atérRe (iatrsitardbdienhour th 1iquid spray
mechani sm The third |iquid spray mechani smand the fourth liquid spray
mechani sgt)maqvent adhesi on 10of the solid polyner to the inner side (top
side, side surface, and botton) of the easing. Each |iquid spray nechani sm
can cont i nuousthe ssAd @ylydndrisepsirstotatchbfiing foconseppgcabf e ppisostdasentibh id S
unnecessary to (frequently) performcleaning work, adjustmnment work,

r epl acenmohfigmed so dradtichest liduid geapnreelsanidm ofid heaventliliggidgesi on of t he
solid polynmer to the screen, and preventing aggregation of the solid

pol ymér . ni¢rhgninmkesvant afiwsontahe aggreggivni aftiee wlidrppdiootricorthppeieess for a | ong
time, and inprove the production efficiency of the product (e.g., block
rubber neirsningrertiahsenfansdingd the ipnerdurstinfereftord 481faceind thetcretnpolhaeelikepar at or
according to one aspect of the present invention prefer abl% further

i ncl udes Pokangrisepaator gefoalisg Fugnansper Rl e rreent inveioparefsHobNURE out | et
side of the tubular screen, and sprays liquid tqo,the inner .

ci r cunf ergdpdes the tinddiaidrrpnpeghanisis puhthe dpath v errayfirrardsai r Lot i on.
g i it G
ol yidr e RN Ia G e TGSl RS: BBl s f B T
transfer ngg {8 ey RedBuish A8 LR BED RS R e Bt o1 ate
sur f ace, PoRpby b iRpoctfRy (GHRERERL) Rl AR G AMBNGERrE TE ot

to fourt L QUL Fechan d.i i - pjglgg} he

out | et tﬁg‘élh%ﬁ%rt %@F%éﬁ on t eaglrgg\?vgeur?{ iifpé%\?égﬁn% ﬁ%}%gg)gihﬁg&f%gg%)er vvit% h the
l'iquid. Hhesdréuhsl fRdedthe a%@%éggti&%ﬁ/tﬁ'@éoﬁd;&ﬁyﬂ% chay gRdk &riepsRibleet ed.
after separation, and supplied to the solid polyner separator. The solid
pol yner Gaftit ﬂ@au&%qfraée@ﬂfoagabrﬁ% fienardngprdvathé ptédutiibr dficismdy 6F pol ymer
separator according to one aspect of the present invention. Therethre, the
sol i d poliyepiodeanegg btaklrebticg thadtdrial (ategmtdib@tproduct)®. , the solid polyner is
not discharged to the outside the system). This nmakes it possible to

i nprove t{b@3r oducti on efficiency of the product (e.g., block rubber
material 10(intermedi ate product)). Mreover, the liquid in which the solid
pol ymer has bégw solid polymer separator according to one aspect of the present invention

preferably further includes the fifth liquid spray mechanism that is provided on the

20  outlet side of the tubular screen, and sprays a liquid to the inner circumferential surface
of the extension tube in the downward direction. Therefore, a liquid (e.g., cold water)
can be sprayed directly to the solid polymer. This makes it possible to adjust the
temperature of the crumbs transferred to the subsequent dehydration/drying step.
[0046]

25 The solid polymer separator according to one aspect of the present invention is
configured so that the solid polymer separated from the liquid is transferred to the

subsequent step while being guided by the guide plate. The solid polymer that has
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di spersed can also be recycled as a liquid sprayed fromthe first to fourth
liquid spray nechani snms. The solid pol ynmer separator according to one
aspect of the present invention can thus reduce the anmount of waste and
environnmental inpact. 15 BRI EF DESCRI PTI ON OF ) RA W NGS [ 0047] FI G |
A is a perspective front view schematically illustrating a solid polyner
separator according to one enbodi nent of the present invention.

FI G 1B i 3RS BRGAY Sidel(RP sYdLWdk k@Pacd] &W)ott%ﬁlg%@?ﬂé ©adehYor kid daspat i ng a
solid 90pol yner separator according to one enbodi nent of the present

i nvent i onind Nenbed 5y the Bigdt 39 QEATMR Ul ®frapindehanisew B4 anatd dsdhapeed! | ust rating
a solid polyner separator according to one enbodi nent of the present

i nvent i oRhrough the duktlet thet is réviPey ap@klowe sidegftthséadtonb gahaohidniki cal |y
illustrating a solid polyner separator according to one enbodi nent of the
present ilfguéht iTe.liquid and the &l&Ppélgmar thuedissledrgedbdre calldcyed dftens¢paadtiong a
solid pol yner separator according to one enbodi nent of the present

i nvensi orandisugpliedao fireowntid pobmadr stpesatoat i Tig salid pblynhr icemthus be separaied wel | as
an extension tube and a drive tube connected to the cylindrical screen).

FI G 2B i sigainvrentiedimndiniisatheysolifl poknreasémuater arepidingiol opgespestpithat or
according to one enbodi nent of the present invention (i.e., a right side

vi ew i | | wseseatinfentiont y Ther{areribie pelil palpneesn be collected iy ity enpigety §i.G, the ew
schemati cal |y iIIustratlng a solid po%yner separator accordin ﬁ? one
enbodi nerfeligpolyrist pyiot dischargediortne gutside thesysighd;i qd I pagsinaseblcde ng
eyl inchical screen gnd. an extensi 3 is.a view

t : Fl G
schemat i ¢dEPFYY<ith¢ POAPHIN I RG] ‘?fgﬂf)m%@ﬁér(e%ﬁéchtr@b%%m ng to one
nbodi t of th t i ti . tial ti f t vi
erbedmont S, BRSIA. SRS TR Hhufin R Al RTFRERG R o
embod meng et et BheBE KT Re 3Ry BN HEH aEPEE e B HBP R g
drive mechanisms. The solid polymer separator according to one aspect of the present

invention can thus reduce the amount of waste and environmental impact.

15  BRIEF DESCRIPTION OF DRAWINGS
[0047]
FIG. 1A is a perspective front view schematically illustrating a solid polymer
separator according to one embodiment of the present invention.
FIG. 1B is a perspective plan view (top view) schematically illustrating a solid
20  polymer separator according to one embodiment of the present invention.
FIG. 1C is a perspective left side view schematically illustrating a solid polymer
separator according to one embodiment of the present invention.
FIG. 1D is a perspective right side view schematically illustrating a solid
polymer separator according to one embodiment of the present invention.
25 FIG. 2A is a view schematically illustrating a solid polymer separator according
to one embodiment of the present invention (i.e., a front view illustrating a cylindrical

screen as well as an extension tube and a drive tube connected to the cylindrical screen).
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mechani sm, FIG5A is a view schematically illustrating a solid polyner

separ at or accordi ng to one enbodi nent of the present invention (i.e.,
view illustrating the bottom of a 15easing). FIG5B is a view
illustrating a related-art solid polynmer separator (i.e., a view
corresponding to FIG 5A)), FIGG6A is a view schematically illustrating a

solid polyner separator according to one enbodi ment of the present
invention (i.@G 28 YW £WellschisthitdhallPdhafaReLLssid g RYaERM abddréing! ope of
the top side of a easing). FIG 68 is a viewillustrating a rel ated-art
sol i d polyy BRé eaBRAMRhOST the Prevér@dnRanixh SRQNdiigg side vVidviGi 8@ ting dESERI PTI ON OF

EVMBODI MENTS 25[ 0048] Exenpl ary ent hodi nents of the

present invention

are. descylibdritabsdressi)wi th reference to the drawi ngs, Note that the present
invention is not limted to the follow ng exenplary enbodi ments. Vari ous
al terations, MiGi2ZC cat viowschamaidaliprlbsentrg & setaypdbenesdparefor pb@rdiog| owi ng
exenpl ary enbodi nents without departing fromthe scope of the present

i nvensi ono bas edbedimeneofithenteseiyenvehtian fex.gorrbhigus wgwoHdstrading aski || in the
art, Althoughdrawings illustrate preferred enbodi nents of the present

i nvent i ovylindricapseeamndanetaision tHee)not linited to the enbodi nents or
information illustrated in the draw n%c The present invention

practised or Va3 iseavipy salsanapically Hivg

descri bed herein, hut

. | y he
ating 3§qlidpodymerparaios ﬁ?cqr%ngﬁb means

a

it is preferable to apply di e.neans descri bed herein.
Not e t hatongemgodiment Bf’ihﬁpéffsﬁlﬁ)tdg}"gﬁ‘@etq?/eaW@MW@%\’?&?‘HQW‘%Q de of the

solid pol. r..separator is al r by a solid line. FIG3 is a
per spect ilﬂlgg%\?%g\ﬁ PR atrﬂ‘énqsﬁgi%ﬂe@pt he solid
10 FIG. 4 is a view schematically illustrating a solid polymer separator according to

one embodiment of the present invention (i.e., a left side view illustrating a drive

mechanism).

FIG. 5A is a view schematically illustrating a solid polymer separator according

to one embodiment of the present invention (i.e., a view illustrating the bottom of a

15  casing).

FIG. 5B is a view illustrating a related-art solid polymer separator (i.e., a view

corresponding to FIG. 5A)).

FIG. 6A is a view schematically illustrating a solid polymer separator according

to one embodiment of the present invention (i.c., a view illustrating an access hole

20  provided in a slope of the top side of a casing).

FIG. 6B is a view illustrating a related-art solid polymer separator (i.e., a view

corresponding to FIG. 6A)).

DESCRIPTION OF EMBODIMENTS

25 [0048]

Exemplary embodiments of the present invention are described below with

reference to the drawings. Note that the present invention is not limited to the
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pol ymer separator is also drawn by a solid line. 'The position of each

el ement of the solid polyner separator according to one enbodi nent of the
present invention is intended to be determ ned taking account of all of the
drawi ngs. [0049] 15The configurationsolid polyner separator according to
one enbodi nent of the present invention is described below A solid polyner
separator 1 illustrated in FIGS. 1A to 4, 5A and 6A can separate crunbs
(solid pabysming edémparp@tbodimbts] | Warived #terdtionsuhelifiéations,tand boi | i ng wat er
[ 0050] 20The solid polyner separator 1 includes a screen 11, a drive
mechani srmpyvemen®xhBrisd andd efike Idlovdng e cteplplyairtolibmeras Witheitd spr ay

mechani sm 16 (first liquid spray nechanism, a liquid spray nechani sm 17
(second ldepattidg Sprathe seglrarditisapreseat invgotich Isgsedyn tredivamilsige2f apefsond | i qui d
spray mechanisn), a liquid spray nmechanism 22 (fourth |iquid spray

mechani spying ordiguiyskdhingle atc hAlheughaBe dfawfings illpgjuatalprefareed 25nechani sm
and a casing |IS. [0051] screen 11 has a cylindrical shape, and has a

ci r cufif ercarvoiimhensyuefithe presenitinyestion,gherpigsdsy invegtipaisinpt imitgdée #§ a plurality
of wires 111 (preferably) having a_triangul ar cross-sectjonal shape in

par al | el embodirensxeranionmatien ilmsrged imbe dawingy i cHie meseabRvetiondBy 1 cs. 2A
to 20). A nunber of slits 112 that allow boil. water to p ss.tgough are
formed byradigedoriresified Py sppiinesaeans synilapor eqpiypigniig fas mens ‘@F“i‘&e of each

T 12 S Lo b ) 002 0P R T T
(55 F1 OIp ERaP oMbk RRREPL O SR B MG BRag o o

10  drawn by a solid line. FIG. 3 is a perspective view wherein the inside of the solid
polymer separator is also drawn by a solid line. The position of each element of the
solid polymer separator according to one embodiment of the present invention is
intended to be determined taking account of all of the drawings.

[0049]

15 The configuration of the solid polymer separator according to one embodiment
of the present invention is described below. A solid polymer separator 1 illustrated in
FIGS. 1A to 4, 5A, and 6A can separate crumbs (solid polymer) dispersed in boiling
water (liquid) from the boiling water.

[0050]

20 The solid polymer separator 1 includes a screen 11, a drive mechanism 12, an
extension tube 13, a guide plate 15, a liquid spray mechanism 16 (first liquid spray
mechanism), a liquid spray mechanism 17 (second liquid spray mechanism), a liquid
spray mechanism 21 (third liquid spray mechanism), a liquid spray mechanism 22
(fourth liquid spray mechanism), a liquid spray mechanism 23 (fifth liquid spray

25  mechanism), and a casing 18.

[0051]

The screen 11 has a cylindrical shape, and has a circumferential surface that is

-18 -



10t ube 123 that is connected to the inlet side (i.e., the left side in
FIGS. | A and A of the screen 11, a chain 142 that is fitted around the
circunferential surface of the drive tube 123, and four rollers 122 that
are provided to cone in contact with the drive tube 123 (see FIG 4). The
sprocket 141 that is connected to the electric notor 121 engages the chain
142. The sprocket 141 that is secured on the electric notor 121 is rotated

by 15dri v mged 188} bhEndRE blutdiy be wikt Al B(FrbRr®NaiAvika 2 thikatul#ngages
t he sprocket 1 1?§%he9dri%%9%uge 12%, aﬁd theqicreegﬂll t hat ?ggzonnected

to the dickysg stithRalldhdpe HuriRiifo fhelakRi SirddidnPROsYintfical dereve1 sbe 123, the
screen 11, and the extension tube 13 so that the drive tube 123, the screen

11, and thesexaensCpn A ub@bdDofrstitsatie tharmatibi hpilink watectsifass thedugtiee i n t he
electric nmotor 121 is provided with an inverter, for exanple, so that the

20r ot at i doahedsipethd pafralithefeliestiil.c Tt widti @pirtearsidepobelichstied 2(ishanged) .
Specifically, the rotational speed of the screen 11 can (preferably) be
adj usted (pefetablypl.280 2Pprmm| 0053] The extension tube 13 is connected
to the outlet side of the cylindrical screen 11. The extensi on babe 13 has
a. cylindP0¥dl shape, and has the sane dianeter as that of the 25screen IL
Note that the extension tube 13 is riot a screen forned by arranging a
plurality of whessivepmachprismdeipd mepngthairotaies the spresit bin gl at e. [ 0054]

The gui de plate 15 having a spiral shape is provi.ded on e i nper
ci r cunf ercgRumirenis figedionsS @H%F@-@?@lz(and%thﬁéws’(m?%‘? ﬁgb‘écll Sthat is

T2t o't heneleuterBiv { be TRoo | e temt Sl e hate e By S 4B SO ge”

el T cdft et 1A Pilerst IS G 10 S O bl R B A PO AP ase 8140 The

g"si"é?;r Py §Piergin bnfth BfeRaRhfa R ARG A Rlife FIRPEIGRe | )
o 15 Cm%gbﬁdggw@ge{ggg%g@_a'rf%@g@ffa&@a&rxe %&%&?%ﬁ%@m GHL a4y to the

screen (s e casing 18 encloses the

screen 1 seetfhgi g \’ﬁleggﬁ)t&ﬁ&! lslmtﬁ%ois I:(%ﬁei&éa %W%E%lbcﬁﬁlﬁﬁot&g’lﬂ Q@ga%b?ﬂ e gl ate

15, the I'fquid spray chani sm 16, the liquid spray nechanism the
l'iquid SQB%_I@P“@H&?%%&QM 1l Dendk iHeb6ed Bh Ae SIBGNARI0SN 122 is AfMsted Be | i qui d
e

spray nechani sm 23. casing 18 has an access hole 181 (upper side) and
an oyl etdril&d; the electric motor 121 to rotate the chain 142 that engages the sprocket 141, the
drive tube 123, and the screen 11 that is connected to the drive tube 123. The four
rollers 122 support the drive tube 123, the screen 11, and the extension tube 13 so that
the drive tube 123, the screen 11, and the extension tube 13 rotate smoothly. A circuit
included in the electric motor 121 is provided with an inverter, for example, so that the
20  rotational speed of the electric motor 121 can be adjusted (changed). Specifically, the
rotational speed of the screen 11 can (preferably) be adjusted to 12 to 28 rpm.
[0053]
The extension tube 13 is connected to the outlet side of the cylindrical screen 11.
The extension tube 13 has a cylindrical shape, and has the same diameter as that of the
25 screen 11. Note that the extension tube 13 is not a screen formed by arranging a

plurality of wires, but is formed by a cylindrical metal plate.

[0054]
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15(1 ower side) (see FIGS. IAto 1D). The liquid spray nechanism 21 and the
l'iquid spray nechani sm 22 are secured on the inner side of the easing 18.
The top side of the casing 1.8 is forned to have a trapezoi dal
cross-sectional shape. The access hole 181 is formed in the slope of the
top side of the easing 18 (see FIGS, 1C and 1D). The bottom of the casing
18 is tilted, and tapered. The outlet 182 is provided at the end of 20the

bottom of the 1??5%1 1 I%ﬁg(l'?glgwsﬁ??ew% as}(haﬁ@@%@&vﬁ&ﬁal@ﬁ%ﬁﬁﬁn&?' e 181 is forned

so thatr side Is formed t ave a trapezoi dal

Cr 0Ss- secltoRfrethaRGFac8lof HecERR11MUnd Shd éxtdnsh thSEEs fhhfisConictedther ef ore,
adhesi on and aggregati on of crunmbs can be advantageously prevented by a

25spr ayedhd §c@dbind 1&bnBRdusBOfréh OK8 il Bide Y ARZet@nd1 3o (lesemsbaduialser) . I1n a
rel ated-art exanple illustrated in FIG 68, an access hole 62 is fornmed so

t hat t he faCoQEHIOGEEFRZS.I23\ BW)es Tad giidetphee | Hneving b dpirdishigeehesafimg. | n
this case, the sprayed |liquid 61 may not be wuniformy emtted to the

i nner 5si degrodvet Itd at@sy the ir(rier eirqunnfizyentiolt subfacs pf thadcrowei 1 srivktheekiengomn nner
side of the casing), and a crunb 63 that adheres to the inner side of the
easi ng maybenGt Bhemembeedf thHavle vethe guideiplate 46 hawing erspttaleshapots occur by
form ng the access hole 181 in the casing 18 as described above, 5[0057] A
drai n pl dprsferdily) 4tq$.ovTlbelbighdtthekbiie ehidepinte &5 iherderahly) pée leemi22 i s
positioned and the area where separated boiling wateon the inlet side of
t he casi Adergideiplate 15 at prgfosay prayidegnerrendicalaghyitg gha s¢en {528 §1§5q28 posed) ,
and between the area where separated boiling water flows and the space
where théndgler 122 is positioned on 10die outlet side of the casing 18
(i.e.b aé fﬁosition where the extension tube 13 is disposed) so that the
out el¥si @&% .e., the space where the roller 122 is positioned separated

o s he gl o DR IS AT L B
unich a oot glv\%)di(fe&glﬁqt%ﬂtﬁg{h% 110 dsg%fg}; S0 i 16 HhEHAE 3R] nldRafigni N9 18
17, the liquid spray mechanism 21, the liquid spray mechanism 22, and the liquid spray
mechanism 23. The casing 18 has an access hole 181 (upper side) and an outlet 182
15 (lower side) (see FIGS. 1A to 1D). The liquid spray mechanism 21 and the liquid
spray mechanism 22 are secured on the inner side of the casing 18. The top side of the
casing 18 is formed to have a trapezoidal cross-sectional shape. The access hole 181 is
formed in the slope of the top side of the casing 18 (see FIGS. 1C and 1D). The
bottom of the casing 18 is tilted, and tapered. The outlet 182 is provided at the end of
20  the bottom of the casing 18 (see FIG. 1A).
[0056]
The access hole 181 is formed so that the inner side (i.e., the top side that is
formed to have a trapezoidal cross-sectional shape) of the casing 18 is flat (see FIG. 6A).
Therefore, adhesion and aggregation of crumbs can be advantageously prevented by a
25  sprayed liquid 61 emitted from a spray nozzle 213 (described later). In a related-art

example illustrated in FIG. 6B, an access hole 62 is formed so that the access hole 62 is

depressed in the inner side of the casing. In this case, the sprayed liquid 61 may not be
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15[ 0058] The liquid spray nechanism 16 includes a pipe 162 that is
connected to a liquid source (not illustrated in the drawings), and a spray
nozzle 161 that is provided to the PP e 162. Two pipes 162 arc provided
obliquely above the screen 11 (i.e., the outer circunferential surface of
the screen Isee FIGS. 1B to ID), and (preferably) 8 to 14 20spray nozzles
161 areided to each pipe 162. The spray nozzle 161 mainly sprays a. liquid

H . : .
to the 0%?%@{%7%1’1%@ t SRk lier lslﬁ}g Q)ffﬂféecagifngt(h@ ﬁ?%g@ﬂﬂbejslxea[i%gélgt%e entire  1h€

liquid spra chani sm i ncludes a pipg 172 t 1s connected to a liquid

source (rlﬁﬁeriskde@tﬁ@&é@&fgb,rhnﬁlﬁ%rﬁﬁﬁ% MR hdh@B8t0ahS By siBOSLZME cdsldg Bt 1S
provided to the 25end of the pipe 172 (see FIGS. IA and ID). The pipe 172

i's di sposglbt ferfeand HQWRURE L0 fulGort €6ts @bt 8cut B fithAREtheGcE&k Bdlet hat s

perpendi cular to the axial direction of the cylindrical screen 11

(ext ensi o1tiglae &dhei18 dslescribed abdwe. of t he extension tube 13 (screen I1).
Two spray nozzl es 1%1 arc provided at the end of the pipe 172, for exanple.

The spray0087zl es 171 spray a liquid to the inner circunferential surface
of the screen 11 in the upward direction. [0060] The liquid spray
mechani sm 21 iAdtaidplteal 3diiperaidedttestivednghe space ethedt theralerilgisd source (not
illustrated in the drawi ngs), a spray nozzle 211 that is provided to the
end of t hesitioped 2ibthe ared hespseppratesibdibngwatet fews Pnds: injenside of the. Four
spray nozzles 211 are provided at approximately the center of the top side
of the casping 184i.¢oattanesitionevicsuthesiivg juliso 23| ig dispasedy gpapetaeen fisiaiea n a
different direction, for exanple. The four spra 10qozz|es 211 respectively
spray a |Whsie seneetechoibing atsr dews apd fesacs Where theroi gl 22s pegiHonggon,
nozzl es 213 are provided to e top side of the. casin 8, . for exanple.
Each $pr )¢ AgS Is’éleé’fﬁheo‘i@’é‘ﬁd%gb%’ 4 3 pastioq veyry eteét%é’é’ﬂ t%tl'ﬂ B48) the side

Zgrhggicgno 'ql}o?f?péesg o e}gﬁt%gs%% 81.%., Bl%rs%lalcee\lvhérg tﬁehr%llgrc {558 pgglgo}lee(l gss to allow
separated from the inner side (i.e., the area where the separated boiling water flows)
(see FIGS. 3 and 4). The drain plate 131 prevents a situation in which a foreign object
enters the system (i.e., the area of the casing 18 where water flows) from the outside.
15 [0058]

The liquid spray mechanism 16 includes a pipe 162 that is connected to a liquid
source (not illustrated in the drawings), and a spray nozzle 161 that is provided to the
pipe 162. Two pipes 162 are provided obliquely above the screen 11 (i.e., the outer
circumferential surface of the screen 11) (see FIGS. 1B to 1D), and (preferably) 8 to 14

20  spray nozzles 161 are provided to each pipe 162. The spray nozzle 161 mainly sprays
a liquid to the outer circumferential surface of the screen 11.
[0059]

The liquid spray mechanism 17 includes a pipe 172 that is connected to a liquid

source (not illustrated in the drawings), and a spray nozzle 171 that is provided to the
25  end of the pipe 172 (see FIGS. 1A and 1D). The pipe 172 is disposed to extend

downward to the center of the plane (circle) that is perpendicular to the axial direction

of the cylindrical screen 11 (extension tube 13) in the vicinity of the extension tube 13
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15The liquid spray nechanism 22 includes a pipe 222 that is connected to a
liquid source (not illustrated in the drawings), and a spray nozzle 221
that is provided to the end of the pipe 222 (see FIGS. 1A, 1B, and 5A).
Four spray nozzles 221 are provided at the bottomof the casing 18 at the
comer on the outlet side (on the side of the extension tube 13), for
exanpl e. The spray nozzles 221 respectively spray a liquid to 20 the | ower

si de sur f(gp(}@enaﬂg. t@%ﬂgﬁ%ag%%%ggs | €arE BRdVI LB theldd Jromed }%ig@'i?)', tppzzl es 221 of

the Iiqui'd spray mecha 22 are positioned so that t spray position
differs fQrmeRCNMEZZE noTNES] TRYES 4 fiqR@$SiHRlifndr QirBhiRNed tial Qlrfacs bPN

/interference of the sgrayed liquid 51, and prevent adhesi on and

aggr egat ifQNs@fent NGnGRARSarBYiBEddCi ently spraying a liquid to the bottom
and die | ower side surface of the casing. In FIG 5B, four spray nozzles
2552 haveoegp]i dentical spray position. Therefore, sprayed liquids 51
collide and interfere each other. Since the boiling water is separated from
t he csunbs on Trdigidsraf mebiensed 2einchilief b pipe,21anhithecaindeted b shiquwi he
screen 11 is rotated), the boiling water tends to flow on one side o e
screen 1kourthénafilustratedrin tiredrewirfgs)pw speyumogzla2 11 Het sgiroadedfo thhendaki ng,
and the crunbs that have passed through the screen, and crunbs 53 retnoved
from t he tivapipe Réhcinda spogyurmakizt2d 3i(seediGEr &A to ADWi dnrspray fioavles atleare s | ow,
it is possible to prevent such a problemb enployjn% the liquid spray
nmechani smreddedyitappeprimprtelydhe centepuifahg Wpér‘%é}féhﬁz@sﬁlg & spdbafithe pr adj ust i ng
the liquid spray position. [0062; . The liquid sp{ay mechani sm 23 is
di sposed safaya0ggss 21 lovprayppHgwd in e differeH dieghinn, A& eamplcof TR SBIRYY spr ay

hani 7. The |iqui i 23. i nclud i 2 that i
RN IR, S SR FNY
10 | 31 t is. i dto,t d. of. t i 23 FI GS.
105pr 2y oegl e L Ll L B e o DS SR B R R
th | ircl 0 . di th ial di i f th
(ne. Plans,Sutehen Rty e eraind, Slludchln Mkl Syt e

b | h
:)iupe 13 ﬁ%‘iﬁ%??g%r%%?l et_g)ﬂ%hsgpegeg%n@%ﬁk? 4 &&e@feﬁ‘é‘fﬁ?edﬁrﬁﬁlb& e end of the

e 232, tIn e ray nozzle sprays a lrquid to the inner
15ci r cuntf-gp gtial surface of the extension tube 13 in the downward
directio&.(ﬁ'063] A nmet hod for producing a. solid polynmer separator

acconding to IRFROG TRk cthidh{182 RICRRREE plgavenith@ns éshnd@eg d PRGuiRe! ow
taking the solid polyner separator 1 as an exanpl e.

source (not illustrated in the drawings), and a spray nozzle 221 that is provided to the

end of the pipe 222 (see FIGS. 1A, 1B, and 5A). Four spray nozzles 221 are provided
at the bottom of the casing 18 at the corner on the outlet side (on the side of the
extension tube 13), for example. The spray nozzles 221 respectively spray a liquid to
20  the lower side surface and the bottom of the casing 18. The four spray nozzles 221 of
the liquid spray mechanism 22 are positioned so that the spray position differs for each
nozzle. This makes it possible to prevent collision/interference of the sprayed liquid
51, and prevent adhesion and aggregation of the crumbs by efficiently spraying a liquid
to the bottom and the lower side surface of the casing. In FIG. 5B, four spray nozzles
25 52 have an identical spray position. Therefore, sprayed liquids 51 collide and interfere
each other. Since the boiling water is separated from the crumbs on one side of the

screen 11 (i.e., on the side on which the screen 11 is rotated), the boiling water tends to
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20[ 00641 The solid. polyner separator | may be obtai ned by
processi ng/ assenbling commercially available material s/sheet netals. It is
preferable that the the screen 11 111 and securing nenber), the drive tube
123 of the drive mechanism 12, the extension tube 13, the rind plate 15,
the pi pes and the spray nozzles of the liquid spray nechanisns 16, 17, 21,
22, and 23, and the casing 18 (including the drain plate) be fom ed of

stai nl essgt 68 bne SAE6F fleGcRYATP! ePhQEfotd)@n Shal Al fRWS 0 &lueedt thaBdttéof | S
SUS304, JI'S SUS316, and the like. It is preferable to use | ow carbon

stai nl esshst&@lo ahd tHeruRbEiher @Rl Patlathrbligh thelst@en,ohd thentl S3vemeehani sm
12 be forned of a high-strength resin material (engineering plastic).

Speci fi ¢ fom R w8l @hd tdecdih@iats i @ngehid which thell@y irak id 1oel udes bessibit on
(registered -tidemark) (polyarnide resin). [0065] 5A nethod for producing a
rubber mab erdveht @ck apdobigmtby ediydodnd ddi ligeid spoiy teehapisas 2hthat careprtvemn i s
descri bed bel ow t aki ng an exanpl e of produci ng a butadi ene rubber. A nethod
f or separlapidiptafesalceds potspitert adimsinglihe giqhiol sprey esbmdi ment of t he present
invention is al so described bel ow taki ng an exanpl e of separating a solid
pol ymer U806 t he solid pol ynmer separator 1. 10[ 0066] A but adi ene nmononer
(1, 3-butadiene) is provided. The butadi ene nonomer is normally produced (as
a by- product) liquad sormgmeelpmisia 23 & disraged pighpaesttippergraximatelyfhe gited from
et hyl ene. The but adi ene nononer (is_m xed wth a sol vent (%.g.,(gghydrated
and puri fasdkptbthsdimid suny Bgehanism Ly o g Herd spray sghanigh 29Ancdiees@al yet

19(e00, . Phokel ycatabyst, L1t anum cat ol (siy cobally catelyal  paody ur
ob ol = Bl cns.polyteco, Aol Lie il an 18 By en
Is T emv%ebﬁpeaﬁ)ﬁ i%idri] oget %rgxf%[rld %gévn%v%rdzt%q}% center of the plane (circle) that is
perpendicular to the axial direction of the cylindrical screen 11 (extension tube 13) in
the vicinity of the extension tube 13 (screen 11). One spray nozzle 231 is provided at
the end of the pipe 232, for example. The spray nozzle 231 sprays a liquid to the inner
15  circumferential surface of the extension tube 13 in the downward direction.
[0063]
A method for producing a solid polymer separator according to one embodiment
of the present invention is described below taking the solid polymer separator 1 as an
example.
20  [0064]
The solid polymer separator 1 may be obtained by processing/assembling
commercially available materials/sheet metals. It is preferable that the the screen 11
(wire 111 and securing member), the drive tube 123 of the drive mechanism 12, the
extension tube 13, the guide plate 15, the pipes and the spray nozzles of the liquid spray
25  mechanisms 16, 17, 21, 22, and 23, and the casing 18 (including the drain plate) be
formed of stainless steel. Specific examples of the stainless steel include JIS SUS304,

JIS SUS316, and the like. It is preferable to use low-carbon stainless steel. It is
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[ 0067] 20The but adi ene polyner is dispersed in boiling water derived from
steamin the for-in of ennths (small nmasses). Therefore, the butadi enc
polymer is separated fromthe boiling water using the solid polyner
separator |. Specifically, the screen 11 of the solid polyner separator 1
is rotated in the circunferential direction of the screen 11 that
corresponds to the spiral direction of the guide plate 15, and the

but adi en %{%@%a})ﬁlf@ﬁatl tl?xér(ﬁief BEMS&ivh ThdcNghi §R1 1R IRGoMRIRIT o 1 glf-Odd gt RER Y

supplied e solid polyner separator 1 through the inlet of the screen

11 (i.e., : i drg C the teh bihGe iR et eSS SES
through.Iﬂﬁggﬁkﬁg&%%g?g%ﬁghﬁg g?é%ﬁgggﬁgﬁgfggg§h§¢%ﬁ$Pqu182 ofrgﬁe casi ng
18,  whi ligcitdieniout Aep plyiREcd t%ad%ﬁﬁﬂ?%@l@aﬁﬂdérfbéiﬁb? boi ling water, remains on
the inner circunferential surface of the screen 11, and is transferred to
the subseggosy)t process fromthe outlet of the screen 11 (i.e., on the side
of the extension tube 13) in a constant anount while being guided by the
gui despl at e 1A haticdgoapmdiciag astizee mabdrd0 68 prdihg tburteauhtedenpdloftler i s t hen
dehydrat ed using a dehydration unit, dried using a dryer, nelded into a
gi ven bl grésesthiapentioniindesripedebadowshldiggn exdrnploof praduting @ butasienspeblsnal | y

| apped to obtain a rubber material (intermediate product), 10 | NDUSTRI AL
APPL| CABIA hitthofldosgparfhiag 8 ablidipglgmpnagcostipa foagnsrembodimend of thsoPseeht s of t he
prese invention may suitably be used as a neans for separating a solid

pol yner dinegntips éxplimdescribefiedow faking & exagmleiolcanapnsg é%lﬂigolwélﬁ B r ubber

r :

product s thel s501id polymer separator 1.

10 [0066]

A butadiene monomer (1,3-butadiene) is provided. The butadiene monomer is
normally produced (as a by-product) by cracking naphtha derived from crude oil, or
produced from ethylene. The butadiene monomer is mixed with a solvent (e.g.,
dehydrated and purified toluene, benzene, or xylene).  After the addition of a catalyst

15  (e.g., nickel catalyst, titanium catalyst, cobalt catalyst, neodymium catalyst, or lithium
catalyst), the butadiene monomer is polymerized to obtain a butadiene polymer. After
the addition of a polymerization terminator (e.g., methanol) and an optional aging
preventive, the solvent is removed by applying steam at 105 to 200°C.

[0067]

20 The butadiene polymer is dispersed in boiling water derived from steam in the
form of crumbs (small masses). Therefore, the butadiene polymer is separated from
the boiling water using the solid polymer separator 1.  Specifically, the screen 11 of the
solid polymer separator 1 is rotated in the circumferential direction of the screen 11 that
corresponds to the spiral direction of the guide plate 15, and the butadiene polymer

25  dispersed in the boiling water is continuously supplied to the solid polymer separator 1
through the inlet of the screen 11 (i.e., on the side of the drive tube 123).  The boiling

water passes through the slits 112, and is discharged from the outlet 182 of the casing 18,
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REFERENCE SI GNS LI ST [0070] 1: solid polynmer separator,screen, 12: drive
mechani sm 13: extension tube, 15: (spiral) guide plate, 16: liquid spray
mechani sm 17: liquid spray nmechanism 18: casing, 20 21: liquid spray
mechani sm 22: liquid spray nechanism 23: liquid spray nechanism 51
sprayed liquid, 52: spray nozzle, 53: crunb, 61: sprayed liquid, 62: access
hol e, 63: crunb, wire, 112: slit, 121: electric notor, 122: roller, 123:

drive tu %ﬂe]tﬁé-butqal%h@p&lyﬁfeﬁ is s@ﬂzﬂratea RFoRE @ tboilkbAvatel) Ainhins&ilthei@eve. 161:

spray nozzl e, pi p 1. spray nozzle, 17 pi pe, 181: access hol e,
182: out |cﬁ’€:um?e1=ént1a$ @lﬁr@é(:e'ﬂﬁ’% Rreed12; ardli ip @fanﬁ&ﬁed ®RhayubibqiRazp@cesd21: spray
nozzl e, 222: pipe, 231: spray:nozzle, 232: pipe CLANMS A solid

pol yner sepatRicitiet bthe S@PE Bl €2.,an thosideloPihk erhsich aperiSeth 4 comtant qui d
fromthe liquid, the solid polynmer separator conprising: a tubular screen
i N whi ch amowanteiile béinglghided dy ehd grideplateal Sdravires aepidabstiapen t hat rotates the
screen; a. guide plate that is provided along an inner circunferenti al
surfase gboaHe screen; a first liquid spray nechanismthat is
provided over an outer circunferential tosurface of the screen, and sprays
a liquid to tHeedutasiensipokmeres thenidahydsaied asiag efdehydsation ik drigihusing a
casing that encloses at |east the screen, and has an outlet that is

provi ded achyer, moldse igfodeziven block shape using a press molding unit or the like, and

optionally lapped to obtain a rubber material (intermediate product).

10 INDUSTRIAL APPLICABILITY
[0069]
The solid polymer separator according to the embodiments of the present
invention may suitably be used as a means for separating a solid polymer dispersed in a
liquid from the liquid when producing various rubber products.
15
REFERENCE SIGNS LIST
[0070]
1: solid polymer separator, 11: screen, 12: drive mechanism, 13: extension tube, 15:
(spiral) guide plate, 16: liquid spray mechanism, 17: liquid spray mechanism, 18: casing,
20  21:liquid spray mechanism, 22: liquid spray mechanism, 23: liquid spray mechanism,
51: sprayed liquid, 52: spray nozzle, 53: crumb, 61: sprayed liquid, 62: access hole, 63:
crumb, 111; wire, 112: slit, 121: electric motor, 122: roller, 123: drive tube, 131: drain
plate, 141: sprocket, 142: chain, 151: groove, 161: spray nozzle, 162: pipe, 171: spray
nozzle, 172: pipe, 181: access hole, 182: outlet, 211: spray nozzle, 212: pipe, 213: spray

25  nozzle, 221: spray nozzle, 222: pipe, 231: spray nozzle, 232: pipe
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| S2. The solid polymer separator according to claim1, further conprising; a
second |iquid spray nechanismthat is provided on an outlet side of the
tubul ar screen, and sprays a liquid to the inner circunferential surface of
the screen in an upward direction. 203The solid pol yner separator according
toclaim1 or 2, farther conprising: athird liquid spray mechani sm
that is provided in an upper area of the casing, and sprays a liquid to an
inner side of the easing. 4.The sol g fiRtyyner separator according to any
one of clainms 1 to 3, further 25conprising: a fourth liquid spray
mechanismthat is provided in a |lower area of the casing, and sprays a
liquid to an inner side of the cashier. 5.The solid polyner separator

according.to emol 19fés spbifatdiehiat GeFARAtES Bdid Iﬁﬂyﬁxﬂﬁgﬁdﬁbﬁ it uhiguidhat is
connected to an outlet side of the tubular screen afifth liquid

spray neqhﬂﬂltmqum&m soljrptydedepmatoneomptitiag: si de of the tubul ar screen,
and sprays a liquid to an innerntial surface of the extension tube in a

downwar d di r eci fubnlar sdeenfiheviadi a duipbényofelitssepératedy according to any one of
claims | to 5, 10wherein the drive nechani smcan adjust a rotational speed
of the screen.adrive mechanism that rotates the screen;
a guide plate that is provided along an inner circumferential surface of the
screen;
a first liquid spray mechanism that is provided over an outer circumferential
10  surface of the screen, and sprays a liquid to the outer circumferential surface of the
screen; and

a casing that encloses at least the screen, and has an outlet that is provided on a

lower side.

15 2. The solid polymer separator according to claim 1, further comprising:
a second liquid spray mechanism that is provided on an outlet side of the tubular
screen, and sprays a liquid to the inner circumferential surface of the screen in an

upward direction.

20 3. The solid polymer separator according to claim 1 or 2, further comprising:
a third liquid spray mechanism that is provided in an upper area of the casing,

and sprays a liquid to an inner side of the casing.

4. The solid polymer separator according to any one of claims 1 to 3, further
25  comprising:
a fourth liquid spray mechanism that is provided in a lower area of the casing,

and sprays a liquid to an inner side of the casing.
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7. The solid poly : 'eparatoaccording to any one of clains 1 to 6, further
conprising; a drain plate that is provided between the screen and the
casing, and prevents 15entrance of a foreign object into a system i ncl udi ng
the screen fromoutside the system 8. The solid pol yner separator
according to any one of clains 1 to wherein the solid polyner is a
pol ynmer selected froma group consisting of a butadi ene rubber, an isoprene
rubber, a styrene-butadi ene rubber, a styrene-isoprene 20rubber, an

et hyl ene-a-ol efin copol yner rubber, an ethyl ene-a-ol efin-nonconjugated di nme
copol yners r ubbgfe, sofid Pelyyier kefRR6s acRofbiyg ©NRyHME 3dtaNks Bty/4,gaghd ock

copol yner, a hydrogenated styrene-butadi ene-styrene bl ock copol yner, a
butadienQoﬁgﬁkﬂ%;and an acrylic resin. 259. A method for separating a solid
pol ymer conprising separating a solid polyner dispersed in a liquid from
the |iquid usisagxtdneionahbethpdk yomiecepatabuietatieatf thegbtlar songenpmel of cl ai s
Ito 8. illA nethod for producing a rubber material conprising: a

pol yneri zat i ora fftlefiquil apragohechemismebatas pronsiee onithxadlensitib ofthsdiivdat t o
obtain a polyner; a solvent renoval step that renoves the solvent fromthe
pol yner Isyreappindispgrys adigmd to an inneg ceyafeadritiohswfagp of thatextopian &besnhe

pol ymer from which the sol vent has been renoved, from boiling water

pr oduced d¢uaviagd flirepliehact i on of the steam using the solid pol yner separator
according to any one of clainms |I. to 8; 10a deh.ydrationidrying step that
removcs water fromthe pol yner that has been

6. The solid polymer separator according to any one of claims 1 to 5,

10 wherein the drive mechanism can adjust a rotational speed of the screen.
7. The solid polymer separator according to any one of claims 1 to 6, further
comprising:

a drain plate that is provided between the screen and the casing, and prevents

15  entrance of a foreign object into a system including the screen from outside the system.

8. The solid polymer separator according to any one of claims 1 to 7,
wherein the solid polymer is a polymer selected from a group consisting of a
butadiene rubber, an isoprene rubber, a styrene-butadiene rubber, a styrene-isoprene
20  rubber, an ethylene-a-olefin copolymer rubber, an ethylene-a-olefin-nonconjugated
diene copolymer rubber, a butyl rubber, a styrene-butadiene-styrene block copolymer, a
hydrogenated styrene-butadiene-styrene block copolymer, a butadiene resin, and an

acrylic resin.
25 0. A method for separating a solid polymer comprising separating a solid polymer

dispersed in a liquid from the liquid using the solid polymer separator according to any

one of claims 1 to 8.
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separated fromthe boiling water; and a nol ding stop that nolds the
pol ymer from which water has been renoved into a given shape.

10. A method for producing a rubber material comprising:

a polymerization step that polymerizes a monomer mixed with a solvent to
obtain a polymer;

5 a solvent removal step that removes the solvent from the polymer by applying
steam;

a separation step that separates the polymer from which the solvent has been
removed, from boiling water produced due to liquefaction of the steam using the solid
polymer separator according to any one of claims 1 to 8;

10 a dehydration/drying step that removes water from the polymer that has been
separated from the boiling water; and

a molding step that molds the polymer from which water has been removed into

a given shape.
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