SPECI FI CATI ON RUBBERY POLYMER EXTRUSI ON- DRYlI NG APPARATUS AND PROCESS OR
PRODUCI NG RUBBERY POLYMER TECHNI CAL FI ELD [ 0001] The present
invention relates to a rubbery polynmer extrusion dryer and a process for
produci ng a rubbery polymer. Specifically, the present invention relates to
a rubbery pol ymer extrusion dryer which overcones the di sadvantage of
formation of string-shaped crunb in expansion drying of the rubbery

pol ymer. BACKGROUND ART [0002] SPECIHIGAI®Ncase of produci ng a rubbery

pol ymer via solution polynerization, a polynmer aggregate (water-containing
crunb) containing water in an amount of about 10%to 50% by weight, a snal
anount OfB&H$O| merization solvent and an unreacted nononer is dried using

a dryer a AP MERGFX BRVp HaNrRRY ING AIPASAHY 5 AL PBAGASS BYR pr oduct

is normally reqU|red to h | ess by weight.
Exanpl es of the dryer inc?ﬁggﬁgﬁﬁgﬁhugﬁﬁgﬁQ&gﬁ@@#ﬁktype extrusion dryer, an
expansi on-type extrusion dryer, and the |ike. Anobng these, the

expansi on-type extrusion dryer is widely used to dry various rubbery

pol yrer s y@ugiic A1, ¢oBPgct system configuration and excell ent energy
efficiency. [0003] The expansion-type extrusion dryer is configured
so that gogmter-containing crunb (that may be predried using a press or the
like) as a drying target, which is supplied froma hopper of the extrusion
dryer is tr anﬁﬂerpmcﬁsdntanBnMntrblatedmmmsubbewrpcﬂyIder aaisvompyee sséd pravsisde a
cylinder due to rotation of a screw naned wormlIn this case, the

t enper at Piepradering esthbes pilympe Spetibesilpdiopresenbisverwnirgiesdue to a heat

applied
PP rubbery polymer extrusion dryer which overcomes the disadvantage of formation of

string-shaped crumb in expansion drying of the rubbery polymer.

BACKGROUND ART
[0002]

In the case of producing a rubbery polymer via solution polymerization, a
polymer aggregate (water-containing crumb) containing water in an amount of about
10% to 50% by weight, a small amount of a polymerization solvent and an unreacted
monomer is dried using a dryer after completion of polymerization to obtain a product.
The product is normally required to have a water content of 1% or less by weight.
Examples of the dryer include a band dryer, a vent-type extrusion dryer, an
expansion-type extrusion dryer, and the like. Among these, the expansion-type
extrusion dryer is widely used to dry various rubbery polymers due to a compact drying
system configuration and excellent energy efficiency.

[0003]

The expansion-type extrusion dryer is configured so that a water-containing
crumb (that may be predried using a press or the like) as a drying target, which is
supplied from a hopper of the extrusion dryer is transferred toward the downstream side
and compressed inside a cylinder due to rotation of a screw named worm. In this case,

the temperature and pressure of the rubbery polymer become high due to a heat applied



fromthe cylinder of the extrusion dryer and a heat by a worm shear heat,
and the rubbery polyner is extruded to the atnosphere throng)) a die nozzle
whil e water vapor and the |i ke are explosively discharged to the

at nosphere. The water content in the drying target thus decreases rapidly,
so that drying (i.e., expansion drying) is conducted, [0004] In the
case of drying a rubbery polyner using such an expansi on-type extrusion

dryer, t HeonslRngliafertdfehcsuniiodi digdrand atheht tyorigbrm becadheat)widzhe at t he end
of the extrusion dryer is normally granular. A string-shaped crunb nay be

f or med depleedy polyomr isrextmpdeberthe esnasphdrh éhrougibe dig nostly waile watertviapor
string-shaped crunb is fornmed, in the subsequent stage of the extrusion
dryer ( e.agd thedikegne eynlagveltidissharaed torfbe a@maosghereyi bhatveishconfee itBveyer, a
belt conveyer, or the like, or. a drying equipnment),. aggr.egati on of .t he
Srumb mayirBE Bt diectaribid Do shiBhEnte (harPrsisBeBineis riHER n t ne
pol ymer T§§¥Q°t be evaporated, and an average drying speed nay not be
reached. result, a large anount of water may be remained in the

duct. M i ' : { i | d
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by the aggregat he transfer operation may be

hi nder ed,dr{®088khape of theldBim®idcRargad {RsMinSthBdiendaeent flRdAAdbOtHRr oVi de a
cutter device simlar to that use§ for a resin extrusion/granul ation

product i ertrpsios éssr Brnotinelly glaulkat. tAstriegahefed: drembxaydsiformelt yer in order
to cut: string-shaped crunb into granules. Patent Docunent discloses an
ext r usi onlependang qrr b ipdengrtidstod t bery pabiest. dHithe siringprhard TRERNISCAL

LI TERAI I | RE PATENT DOCUMENT [0006] Patent Docunent |: JP-A Q9-207199
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including a vibration-type conveyer, a belt conveyer, or the like, or a drying equipment),
aggregation of the crumb may be occurred, volatile components (mainly water)
remained in the polymer may not be evaporated, and an average drying speed may not
be reached. As a result, a large amount of water may be remained in the product.
Moreover, a conveying machine (e.g., belt conveyer) may be clogged by the aggregated
string-shaped crumb, and the transfer operation may be hindered.
[0005]

Therefore, attempts have been made to provide a cutter device similar to that
used for a resin extrusion/granulation production process or the like at the end of the
extrusion dryer in order to cut string-shaped crumb into granules. Patent Document 1

discloses an extrusion dryer provided with such a cutter device.

PRIOR TECHNICAL LITERATURE
PATENT DOCUMENT

[0006]

Patent Document 1: JP-A H09-207199

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION



[ 0007] In the case of cutting astring-shaped crunb using a
related-art cutter device, the string-shaped crunb may tw ne nound the

bl ade, and the cutting operation nmay be hindered. Moreover, the
string-shaped crunb may not be sufficiently cut into granul es, aggregation
of the crunb may be occurred, volatile conponents (mainly water) renmai ned
in the polynmer may not be evaporated, and a | arge anount of water may be
remai ned [ppot]he product in the subsequent stage of the extrusion dryer
(e.g., conveying equipnment or drying equipnment). Additionally, stainless
steel is norndhlthe ecasedf agtihpe stmmpehapld drombukingl raldted-dromteedsvigh gre a
cutter bl ade nmade of stainless steel for the expansi on-t¥pe extrusi on dryer

i s used, sting-thapekeruptbarey tveine pound the Wade. and heorEimgpperation mag pef i ci ent

i schar gl eriby MOER oS SHikzhabst oty S TicsRjcut o EiphERef or .
2 cutter euERl bt Safiionfe Suaiidd ot BRI IR even 11 the
shape of r@mgi(ﬁ}gg'ﬁ} 1?|¥ gﬁﬁﬁﬁi‘;ﬁ%& gé{ %ﬁ%ggérﬁ&ﬁ% a%:?ia BosaRShierdd gehat can

uni formy an y polynmer having a w de ‘range of

properti eemainb@aOthe product ilhBe RISQARNt itBMEHH the Bxtv@Sorcdpede\sg dohveyvigew of t he
above situation, and an object thereof Is to provide a rubbery pol yner

ext r usi orqdipyent whdrgimgaeipnems  tAdditoinaHy\staitlagpestadd isfrormally osedaf the
string-shaped crunb in expansion drying of the rubbery polyner. MEANS FOR
SOLVI NG ThiterpRmL the/bladedwoyeveh avhen esuiter hladeomadeorf stainlgss stesll faskke (1) An

expansi on-type extrusi on dryer. for rubbery pol r, characterized in that
a cutter SYRAISIR-BYBE CRHHIHYYES 858 &‘“Fﬁ@ﬂ@%}‘%ggw oytor 84498 near an

gﬁ: ,[ g?i 339/ Pr{a?éﬁ‘{gﬁﬁ% ﬁ%ljrgggs}’s@u% rt]o ﬁlerpl%gsts)grre%f Q\%It n\;%f)ori ésndetﬁé ﬁﬁ'ﬁja%gof {#e gubtbgfalt the
discharged through the die nozzle at a high speed.
[0008]
Therefore, it has been desired to provide a rubbery polymer extrusion dryer
including a cutter device that can advantageously cut crumb into granules even if the
shape of a crumb by expansion drying becomes string-shaped, and that can uniformly
and sufficiently dry a rubbery polymer having a wide range of properties.
[0009]
The present invention was conceived in view of the above situation, and an

object thereof is to provide a rubbery polymer extrusion dryer which overcomes the

disadvantage of formation of string-shaped crumb in expansion drying of the rubbery

polymer.

MEANS FOR SOLVING THE PROBLEMS
[0010]
The present invention is as follows.
(1) An expansion-type extrusion dryer for a rubbery polymer, characterized in that a
cutter device for cutting an extruded rubbery polymer is disposed near an extrusion part

through which a rubbery polymer is extruded, and that the cutter device comprises a



bl ade part having a plated bl ade. The expansi on-type extrusion dryer for
a rubbery polyner according to (1) above, wherein the plating treatnent of
the plated blade is a hard chromiumplating treatnment or a

ni ckel - phosphorus plating treatnment, (3) The expansion-type extrusion
dryer for a rubbery polynmer according to above, wherein the extrusion part
conprises a die, and wherein the blade part and the die are disposed at a

cl ear anC%lMep’érﬂHﬁVﬁx@a@&eﬂBlade.M) An expansi on-type extrusion dryer for a
rubbery polynmer, characterized in that a cutter device fin cutting an

ext r uded (2 Lblpeepapiby-tgpe exgusibs dose forreabban pektmanscandipgtd (1) Bbanegh whi ch a
rubbery polyner is extruded, and that the cutter device conprises a center
part and veheidindhe pating trepiingef of theoplagdblagddsa hardichranyiuaxplaiig FRAUMEEm t he
center part. .  (5), The expansi on-type extrusion dryer for a rubbery pol yner
accor di ng’rﬁé'l‘(lﬁﬁ'l’léfb*@b‘éﬁusR/E’@Péitrﬁatﬂ?é‘t-bl ades are plated. (6) The

i ons¢ tr.usi d f b | dj 5
above.  vivdl ERFe PN BER s piien ori b e pP Btk SHEEISUT8R B, ohe omi um
plati ng taB m}eiﬁ)ﬁle.aexﬁh 'Bﬁ af 81%89955 i@,laﬂi' rdifh BRBIRRL artag'la)the:r he
rP
expansi on-type extrusion dryér for a rubbéry polyner according to any one

of (4) tQd &k dRPEYR at WReSeInke bhe nfhté Ued MM part conprises a die, and
wherein the bl ade part and the die are disposed at a clearance of 2 trim

to 100 r ¢4 Af Sypahsioritiadesftasioprdoghtdongribbetyliodyerp chiayarerized imthat de

extrusion dryer according to any one of (1) to (3) above, characterized by

conpri si nyttemiesicefous¢uwtinganedssled nubbisicpelymer isdipessd neer FneHrusONPab; ect ed

to dryi n%gand extruding, and a cutting praocess in which an extruded rubbery
i

po: ymer [rougppachagup f&tli’f’lf}’:;r#?@ 1s extyded, apdihaidhg ?}}“ebFl%‘G%F]E;‘FW“ée? tibber yb
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pol yner ig.subjected to drying and extruding, and a cutting process in

whi ch anPéxt r uded rubbery polyner is subjected to cutting.

(5) The expansion-type extrusion dryer for a rubbery polymer according to (4) above,
wherein the blades are plated.

(6) The expansion-type extrusion dryer for a rubbery polymer according to (5) above,
wherein the plating treatment of the plated blade is a hard chromium plating treatment
or a nickel-phosphorus plating treatment.

(7) The expansion-type extrusion dryer for a rubbery polymer according to any one of
(4) to (6) above, wherein the extrusion part comprises a die, and wherein the blade part
and the die are disposed at a clearance of 2 mm to 100 mm.

(8) A method for producing a rubbery polymer using the extrusion dryer according to
any one of (1) to (3) above, characterized by comprising an extrusion process in which
the rubbery polymer is subjected to drying and extruding, and a cutting process in which
an extruded rubbery polymer is subjected to cutting.

(9) A method for producing a rubbery polymer using the extrusion dryer according to
any one of (4) to (7) above, characterized by comprising an extrusion process in which
the rubbery polymer is subjected to drying and extruding, and a cutting process in which

an extruded rubbery polymer is subjected to cutting.



EFFECT OF THE | NVENTI ON [ 0011] Since the extrusion dryer according to
the present invention includes a specific cutter device having a bl ade part
that exhibits excellent wear resistance, it is possible to sufficiently
suppress wear and breakage of the blade (particularly the bl ade edge) due
to the inpact of the rubbery polynmer (crunb) and water vapor discharged
during expansion drying. Additionally, the crunb can be nore easily cut

i nto grampmeveTTE hendiioshar ged crunb during expansion drying is in a
string- shaped. Mor eover, since the extrusion dyer according to

anot her pgoeslgnt invention includes a specific cutter device having 2 to 10
bl ades, the crunb hardly tw ne around the bl ade part and can be nore easily
cut into granulies the exirision drgeficsemigngedhe pigaint dhention wghdasi specdicyi ng i s
in a string-shaped. . Since the_ method for prodycing a,rubbg{y pol ymer
of the pratdgrdevignhaningspladpnart thatkexhibilsexrslicat WeABesistang) | AROSeRE i on
dryer, a upiformy and sufficientl j ed rubber | ca easily

b1 i hed Shitsictip sberiars Vi 4 biakesed b OAEtRTiRRY SR pIE PRl ER

DESCRI PTILN CF T, mh%%ggﬁ’ﬂ"?‘g}é%@fﬁé‘a V@gavfiﬁgagﬁ{a}e%%ﬂvduﬁwél [ lustrating

an extrusion dryer according ( _ arged vi ew show ng
the mai n RALLIRS dhe. eAldaiRnMy, P/ GLmdaWbe nfbrbeasdlyl cht fite SiARMBS bvenfif Ont

vi ew show hg a bl ade part of an extrusion dryer according to Exanple I.
the discharged crumb during expansion drying is in a string-shaped.
Moreover, since the extrusion dyer according to another present invention
includes a specific cutter device having 2 to 10 blades, the crumb hardly twine around
the blade part and can be more easily cut into granules even if the discharged crumb
during expansion drying is in a string-shaped.
Since the method for producing a rubbery polymer of the present invention

utilizes a specific rubbery polymer extrusion dryer, a uniformly and sufficiently dried

rubbery polymer can be easily obtained regardless of the properties of the rubbery

polymer.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1 is a schematic view illustrating an extrusion dryer according to Example.

FIG. 2 is an enlarged view showing the main part of the extrusion dryer shown in
FIG. 1.

FIG. 3 is a schematic front view showing a blade part of an extrusion dryer
according to Example 1.

FIG. 4 is a schematic rear view showing a blade part of an extrusion dryer
according to Example 1.

FIG. 5 is a schematic side view showing a blade part of an extrusion dryer
according to Example 1.

FIG. 6 is an enlarged view showing the main part of the blade part shown in FIG.



FIG4 is a schematic rear view show ng a bl ade part of an extrusion dryer
according to Exanple I. FIG 5 is a schenmatic side view showi ng a bl ade
part of an extrusion dryer according to Exanple 1. FIG 6 is an enl arged
view show ng the main part ot the blade part shown in FIG DESCRI PTI ON OF
EXEMPLARY EMBCODI MENTS [ 001. 3] Hereinafter, the present invention is
described in detail. |I. Rubbery polynmer extrusion dryer The rubbery
pol ymer extrusion dryer in the present invention (hereinafter, also
referred to as "extrusion dryer Jr) is characterized in that a cutter
device for cutting an extruded rubbery polyner is disposed near an
extrusiogmsart t hr ough whi ch a rubber 5&%éner is extruded, and that the

cutter déUiERPIAON QESXEMPRAR Y EMB Ta pl at ed
[0013]

Hereinafter, the present invention is described in detail.
1. Rubbery polymer extrusion dryer

The rubbery polymer extrusion dryer in the present invention (hereinafter, also
referred to as “extrusion dryer (I)”) is characterized in that a cutter device for cutting an
extruded rubbery polymer is disposed near an extrusion part through which a rubbery
polymer is extruded, and that the cutter device comprises a blade part having a plated
blade.

The rubbery polymer extrusion dryer in another present invention (hereinafter,
also referred to as “extrusion dryer (I)”) is characterized in that a cutter device for
cutting an extruded rubbery polymer is disposed near an extrusion part through which a
rubbery polymer is extruded, and that the cutter device comprises a center part and a
blade part having 2 to 10 blades radially extending from the center part.

[0014]

The expansion-type extrusion dryers (I) and (II) in the present invention
generally include, as shown schematically extrusion dryer 1 in FIG. 1, a cylinder 21 that
includes therein a screw 22 for extruding a water-containing crumb containing a rubbery
polymer as a drying target; a hopper 3 that is disposed on one end of the cylinder 21 and
is used to supply the water-containing crumb to the cylinder 21; an extrusion part 4 that
is disposed on the other end of the cylinder 21 and includes a die 41 having a die
nozzle; and a cutter device 5 that is disposed near the extrusion part 4 and cuts the
rubbery polymer (crumb) that is extruded through the extrusion part 4.

[0015]

The extrusion dryer 1 shown in FIG. 1 is configured so that the water-containing

crumb supplied to the cylinder 21 through the hopper 3 is transferred due to rotation of

the screw 22 to the extrusion part 4 while compressing. In this case, the temperature



The rubbery polymer extrusion dryer in another present invention
(hereinafter, also referred to as "extrusion dryer (li)") is characterized
in that a cutter device for cutting an extruded rubbery polyner is disposed
near an extrusion part through which a rubbery polyner is extruded, and
that the cutter device conprises a center part and a bl ade part having 2 to

10 bl ades radially extending fromthe center part. [0014] The
expansi onmiYR&s@¥ loff il WitedéotRdifing lchurAh Becolne high thietod Raeapplied @Rt ihen
general ly include, as shown schematically extrusion dryer 1 in FIG 1, a

cyl i nder @lindididtl andalsbetehehtwplicdbatieceew 22 f Dieneftiercndni g extruded to
wat er - cont ai ni ng crunmb containing a rubbery polyner as a drying target; a
hopper 3 thhatmoisghedé Spoweghdthe dicomezlsrfarnadd inkke digldil neldle wateryagor andibed t o
supply the water-containing crunb to the cylinder 21; an extrusi.on part 4
that is dikepsseplenvalndisehaigsd tale @mOtswrwmiﬁH@f—‘ sore S tﬁﬁ 8 die 41
having a.die n a cutter devjce .5 that i .sposed near the

ry

| e; d i
e>r<]t r usihoﬁntﬁémaﬁfpzl%ﬁ%ﬁbga%escwﬁéa?vdﬁeb ll%‘fliyn%'f‘%( Si’%ﬁ%m at is extruded
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cylinder [gdigjhrough the hopper 3 is transferred due to rotation of the
screw 22 to the extrusion part 4 while conpressing_ In this case, the
tenperature and cuitesdvice dIithd Herushinelryedhtiaitd mgsent invbntbeciacteddsigh due to
a heat applied fromthe cylinder 21 and a shear heat applied by the screw
22. Then bladegadrandithd dadxpartioasd plated biadat nbbphtra thhbladgpart ¢rdiikitse nozzl e
formed in the die 41 while water vapor and the |ike are explosively

di schar gégcellsnt weargesigapsse pethabli ds passiblido sHHCIGSUPIESSVEMBY s cut i nto
smal | pieces b e tter .devic Ther eb ter content in.th

wat er - cor%ﬂ"?f?(ﬁg%%gtg? Bir??ae M?@ﬁ%rbg&?i’&dme@g‘fe)ﬁ@& e a&ﬁ'ﬁegcw,angx pansi on
drying). . i f the extrusion dryer (1) in the
pr esent i%ag%rj}gb%rndllsc%lgf%ggigﬁgé%ﬁé@gﬁ%ar ng’nd the bl ade part has a plated

bl ade. Theggefjore, the blade part exhibits excellent wear resistance, so
that it i's possible to sufficiently suppress wear and breakage of the bl ade

(particul arly THagldhingdraaage hpglial thehd bledd aect blade) ihwotpattithiaslgd wat er
vapor di scharged during expansion drying. [0017] The pl ating

t r eat nentlinsipegl sodchg & dxoelldit acar (esistanes canl tedwfained. ndtor paamplesd rardy 1imited
so long as excellent wear resistance can be obtained. For exanple, a hard
chr oni umcproatinmeplatingtrepsnent, anigkelkrliosphrssp@brDplptrge tratpends erihe ikeat nent |
or the like ma (ge used. It is preferable that the plating treatnent
t be appln'ilaé(obet%e t | east the edge of the cutter bl ade.

It is preferable that the plating treatment be applied to at least the edge of the
cutter blade.
[0018]

The blade part in the cutter device of the extrusion dryer (I) generally includes a
center part that is secured on a rotary shaft extending from a drive part of the cutter
device, and a blade (plated blade above) that is arranged in the center part.

It is preferable that a plurality of cutter blades extend radially. The number of
cutter blades is not particularly limited. It is preferably in the range from 2 to 10, more
preferably from 3 to 8, and further preferably from 3 to 6. When the number of cutter
blades is 2 to 10, the crumb hardly twine around the blade part and can be more easily
cut into granules even if the discharged crumb during expansion drying is in a

string-shaped.



[ 0018] The bl ade part in the cutter device of the extrusion dryer I)
generally includes a center part that is secured on a rotary shaft
extending froma drive part of the cutter device, and a bl ade (plated bl ade
above) that is arranged in the center part. It is preferable that a
plurality of cutter blades extend radially-. The nunber of cutter blades is
not particularly limted. It is preferably in the range from2 to 10, nore
preferablgofgjom 3 to 8, and thriller preferably from3 to 6. Wen the
nunber of cutter blades is 2 to 10, the crunb hardly tw ne around the bl ade
part and can He additienghs tltyer datice of thegxansibedryev @) dctorling tditlecraseged crunb
during expansion drying is in a string-shaped, 100 191 I n addition,

t he cutt enveation delwles afhéadepartus Toe blde part (nalydea e sentgi pajt hat is Kecugrdedent
invention includes a blade part, The bl ade part i ncl udes center part that
i s secur 8dOBH shaftgpdgnging-fzem aék’c"éri’&ﬂr?g ﬂfer%eédﬂf‘?evén‘ggltq 1@}3135% cultO ter

device, an to 10 bl.ades radi all tending fromthe center .part.

Ther et hr é?‘g?li?'ee’g??fﬁﬁg hglﬁl tﬁ% C?‘Pg?ré)aé%s ﬁﬁ?re??ff’ ‘%ﬁtc‘&“%?% %ﬁfeelgorg\%ﬁ%i (futtt he

di scharg i i i L Syl L pea-shaped. The
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pr ef er ablgyidotdapRy.to 8, and further preferably from3 to 6. Wen the nunber
of cutter bllades is 2 to 10, the crunb hardly tw ne around the bl ade part
and can be norieeasibeyoftiitte bladeLis praferablyau elfe tahgd fromdl tocliianged crunmb
during expansion drying is in a string-shaped %0020] The cutter blade in

t he bl adgrgfamblydiom Bgo Buandfurtienpreterably fiom 24a ¢.usWhan dreymmbies opeuwteer abl y
plated. This makes it possible_ to sufficiently suppress ar and.breakage
of the bibides spatorile therpmbd hawlly ivine apygd fheklads piry ¢ Gapbsaroreeasilie cr unb
and wat er_ vapor di.schar rin xpansion drying The.wear resistance of
the cutt &M ‘BF%@@“‘BS%CWQ% ﬂ:ﬁ%@@%ﬁ@p@m% duting efﬁgnsg%as@y}n&1§ 8h?* gi ven above in
connect i QU '_Sthgp‘%d;e plating treatment -for the cutter blade in the

ext rusi on dlyyer ) may be appli ed.

[0020]

The cutter blade in the blade part of the cutter device in the extrusion dryer (II)
is preferably plated. This makes it possible to sufficiently suppress wear and breakage
of the blade (particularly the blade edge) due to the impact of the crumb and water
vapor discharged during expansion drying. The wear resistance of the cuiter blade can
be improved more.

The description given above in connection with the plating treatment for the
cutter blade in the extrusion dryer (I) may be applied.

[0021]

In the blade part of the cutter device in the extrusion dryers (I) and (II), the angle
(angle 01) formed by a surface 512A of the cutter blade that faces the extrusion part and
a plane P (virtual plane) that is perpendicular to an axis 21¢ of the cylinder 21 (i.e., the
tilt angle of the surface 512A of the cutter blade that faces the extrusion part with
respect to the plane P that is perpendicular to the axis 21c of the cylinder 21), as shown
in FIG. 6, is preferably in the range from 3° to 20°, more preferably from 5° to 15°, and
further preferably from 7° to 10°. When the angle 01 is in the range from 3° to 20°,

impacts of the crumb and water vapor discharged from the extrusion part are not



[ 00211 In the blade part of the cutter device in the extrusion dryers
(1) and (11), the angle (angle 01) fornmed by a surface 512A of the cutter
bl ade that faces the extrusion part and a plane P (virtual plane) that is
per pendi cular to an axis 21c of the cylinder 21 (i.e., the tilt angle of
the surface 512A of the cutter blade that faces the extrusion part with
respect to the plane P that is perpendicular to the axis 2-le of the
cylinder Redkily pRes iOWMR cufteblkde, fhat is3o RBAET@paARY Yivemtd the citeit@adoarn3” to 20",
nor e preferab’(y fromel : 5, and further preferably from7" to 10. Wen the
angl e 01 réduced. t Ae aresuiteddrnaye t3'thd la@Ocani bepappeswefl. t Additionaity, ded wat er
vapor discharged fromthe extrusion part are not directly given to the
cutter blcaged catnbg effisiently saygven ifthe camngli isan atstringhshapask t dotspeded ar e
reduced. As a result, damage to the bl ade can he ulrJ) ressed. Addi %i onal |y,
t he crunisitegipnya vareh ﬁieéﬁ@qwe&\menéb%%ﬁtmmwr@rr@@e gd‘? Parhis&l9geRd P haped:

Mor eover,  a ion inwWiich the space between the extrusion part and the
bl ade part® ?@“&%&3’8&“@@?’?\% SBW?rﬁf)sg@an be sufficiently suppressed. [00221
In the blaélf}zpart of the cutter device in the extrusion dryers (l) and
(rr), th anéle (angle 02) formed by a surface 512B of the cutter bl ade

that is opposithend Qadd\garft theShi@? dRRCE i ekitBsiBh aRRrsRI 4MAL(1T),She angle
perpendi cular to the axis 21c of the cylinder 21 (i.e., the tilt angle of

t he surf qag1602) Bratd be sGifideet 2Bl cddie: nitich blads fiet is dppositecto pheaneruBionhat i s
perpendi cular to the axis 21c of the cylinder 21), as shown in FIG6, is

pr ef er ablpprtiand tleeplpenb ¢hat isqrersddicola5 0y theoes Hiceof dreadylindér2drii.¢ 5thettdt 40", and
further preferably from30 to 35 . Wen the angle 02 is _in the range from

5" to 50@ngkewd the twitice aeB el decptierdiadewithresaed fo the lang Fhgtip is in a
tring-shaped,. [0023] . .. In.the.cutter deyice.i . exts usi on .d
(1) aoS hRRnichB® i haaxisate obits SHEHD oF Shngt in i Bris R erEpBhaf b Yor S
ferably_ di o ' "x'aof th
D ote oarindRERSeH & Mol MERAICAOANES 16 30 anl Attt BRIARAT frofn 30 108
in the r%lgg".frwm@thte%néﬁ%zmnmegaﬂgerfﬁmpse{oem,btwcﬁmaéHecefﬁéleﬁfm When

the blade part and the die are disposed at a given cl earance, and

par ti cul aut yvenhethelchanbliside spaid staped.t he die are disposed at a clearance of
2 to 100 nun, the inpact of the water vapor discharged can be dissi pated.

from the [8223flace of the cutter blade during expansion drying while cutting
t he extruded rubbery pol ymer discharged through the e. Moreover,

si tuation in Vhikerutisedepesia the exrmsiandkyers e8¢ ﬂlg thegéléci%%‘ﬂldﬁbe Eﬁﬁg crunb
can be s uofftdileceix?rrysilo}ll pgul’Jtp er grse?gzﬂily Lilosgg;‘é]d at a given clearance (see, the clearance “x”
of the blade part 51 and the die 41 shown in FIG. 2). The clearance is preferably in the
range from 2 to 100 mm, and more preferably from 5 to 20 mm. When the blade part
and the die are disposed at a given clearance, and particularly when the blade part and
the die are disposed at a clearance of 2 to 100 mm, the impact of the water vapor
discharged can be dissipated from the surface of the cutter blade during expansion
drying while cutting the extruded rubbery polymer discharged through the die.
Moreover, a situation in which the space around the die nozzle is clogged by the crumb
can be sufficiently suppressed.
[0024]
The cutter device of the extrusion dryers (I) and (II) may utilize an arbitrary

cutting method. For example, the cutter device may utilize a center cutting method in

which the center of the cutter shaft coincides with the center of the die in the extrusion



The cutter device of the extrusion dryers (1) and (l1l) may utilize an
arbitrary cutting nethod. For exanple, the cutter device may utilize a
center cutting nmethod in which the center of the cutter shaft coincides
with the center of the die in the extrusion dryer, or a side cutting

met hod in which the center of the cutter shaft is offset fromthe center of
the die in the extrusion dryer It is desirable |ouse the center cutting

net hod t *aﬁter,qi}ra §i&@éx§ﬁﬁ%‘ﬁwﬁa@d@ﬁ fhfcheRd c&idrtd g QRRE afial oV Tronphedi €

nozzles are circunferentially formed in the die. [0025] The cutter

devi ce i ReftbEofrké BléSih e eMtdelon disler. ands (dsithblerteisy tbleyntemaittitdemathod nver t er
device that can control the rotational speed of the cutter blade. [0026]

The conf itigatican inppismenit anhefficiphti cutteng apedhtionevisortbevdiemozties @kt r usi on dryers
(1) and (I1) are not particularly limted. The cylinder and the screw may
be confi gupaniarentials ferpd ipdhd dier as those provided in a known extruder or
the I|ike. %Eeati ng neans or a cooling neans may be provi ded outside the
cyl i nder 10 itionally, the nunber of the screw provided in the extrusion

dryer is not Hﬁl& tci &!%Jrl d%%cé_illé El}@ Jx?rgmf)rr-lr g gyegsx EI§j gI?d f} pgéfg%glrﬁpfl?lﬁg P’ esent

i nvention may ing ew ex 1ron-drye -SCrew extrusion

dryer. [ : T i ; d the die in the
fbr dev1%e1t}1ata<%5§ c?fl?fl?él HHF R RABsREd b thehQRBE 2R

extrusion dryers are not particularly limted The hopper and
the di e rmopdpe configured in the sane manner as those provided in a known
extruder or the like. The shape, nunber, position and the like of the die
nozzl e f or med Tiha coh@gwtatonyay theecydippercmdithe sdryw dietheremimsidn depssdiang on t he

properties of the rubbery polyner. Specific exanples of the shape of the

di e nozzI®) imeptiptieulaily Holited. hdhecylmder aukthp serew ey kectonfiguredan Kl e
)L Bl bt e S O AL BT 2
275t yr end e Eh B Ry S e bR e A RN e RAgln e Rooh ¢
bi'ock. polyer e g o B o R o ene

rubber ( 6Rike ket iabémionUhBEbe $4iaHleasrow Btinston’ dibdes: { hbR-scrén et hyl ene
propyl ene rubber (EPM or

extrusion dryer.
[0027]

The configurations of the hopper and the die in the extrusion dryers (I) and (II)
are not particularly limited. The hopper and the die may be configured in the same
manner as those provided in a known extruder or the like. The shape, number, position,
and the like of the die nozzle formed in the die may be appropriately determined
depending on the properties of the rubbery polymer. Specific examples of the shape of
the die nozzle include a circular hole, a cross hole, a rectangular hole (slot), and the like.
[0028]

Additionally, the rubbery polymer that may be dried using the extrusion dryer of
the present invention is not particularly limited. Example thereof includes a
diene-based rubber such as a styrene butadiene rubber (SBR), a butadiene rubber (BR),
an isoprene rubber (IR), a styrene isoprene block polymer (SIS), a styrene butadiene
block polymer (SBS), a nitrile butadiene rubber (NBR), and a chloroprene rubber (CR);

an olefin rubber such as a butyl rubber (IIR), an ethylene propylene rubber (EPM or
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EPDVM), an acrylic rubber, a chlorosul fonated pol yet hyl ene rubber, and a

fl uororubber; a silicone rubber, a polyurethane rubber, and the I|ike.

[0029] 2. Method for producing rubbery polymner The net hod for
produci ng a rubbery polymer in the present invention (hereinafter, referred
to as "rubbery pol yner production nethod (1)") is a nethod for producing a
rubbery pol yner using the above-nentioned extrusion dryer (l), and is

char act erdprsh) o s8R rusted S MlorBXiifdAticdboPfelfa rubbettingh flddeorubbdes y

polymer is subjected to drying and extruding, and a cutting process in

whi ch an siiidonel eléthet, ulpbBuyethdleyrubler] sidshbliket ed to cutting. The

nmet hod for producing a rubbery polyner in the present invention

(herei nafl0@19] referred to as "rubbery pol ynmer production nethod M) is a
met hod for producing a rubbery polymer using the above-nenti oned extrusion
dryer OwZalpthag fopprodusiag rohibRole®spri si ng an extrusi on process in which

t he rubbery p mer is.subjected to dryi and_extrudi.n and a cutting
process in whi Iﬁﬂhﬁi?¥ﬁ cWﬁ@HBBVﬂ§£PGﬁ§?l?gwéﬁﬁfggpgﬂn?B cutting.

[ 0030] . rUsj ' I ol ymer
producti (S}rller%l? ﬁ%d}se?%%&éﬁ g %@%&@E’?%ﬁ&%@h%ﬁ&n %Sudr:@pt?\% gger y

pol ynmer) ,obhidyetuBlerh QoW vddb tRDatveGESTionsd Skthiskfl @fer(D, @XPBNSI On
drying using the extrusion dryer. Specifically, the water-containing crunb
i s suppl icgradgrigeddyydongpristfedet extikiontphecesyini widieh tHenrubleey ealymesison dryer

t hrough the hopper, and then transferred due to rotation of the screwto

t he ext r ushjoctegtir dryitdg dnd estmgbingsmidreggutting priocsss cawbichtahextradgsoubbary e and
pressure of the water-containing crunmb becone high due to a. heat applied

f r om t he Pelymasdesubjgeteddo SHERE. heat applied by the screw. Then, the crumb is

ded h h. t he dj | e f d in the die whil
vt er vapor  arbeEHANTY REPEKLCERABErTEPy IS h GF QRGO mospher 6.
[0031] | ?lie)tr&%aﬁé‘g TelrEEaRb 9§ eﬁl%b&%f%%ﬁ}q{'l&gprg&cﬁoﬁ %)etﬂ%dy(lﬁébl ¥ TRfeayodpct i on

met hods
producing a rubbery polymer using the above-mentioned extrusion dryer (I), and is

characterized by comprising an extrusion process in which the rubbery polymer is
subjected to drying and extruding, and a cutting process in which an extruded rubbery
polymer is subjected to cutting.
[0030]

In the extrusion process according to the rubbery polymer production methods
(I) and (II), the water-containing crumb (rubbery polymer) obtained by polymerization
process is subjected to expansion drying using the extrusion dryer. Specifically, the
water-containing crumb is supplied as a drying target into the cylinder in the extrusion
dryer through the hopper, and then transferred due to rotation of the screw to the
extrusion part while compressing. In this case, the temperature and pressure of the
water-containing crumb become high due to a heat applied from the cylinder and a shear
heat applied by the screw. Then, the crumb is extruded to the atmosphere through the
die nozzle formed in the die while water vapor and the like are explosively discharged
to the atmosphere.
[0031]

In the cutting process according to the rubbery polymer production methods (I)
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and OH the di scharged crunb through the die nozzle during expansion drying
is subjected to cutting using the cutter device included in the extrusion
[ 0032] In the cutting process, the rotational speed of the blade part
(cutter blade) of the cutter device nmay be appropriately adjusted dependi ng
on the properties of the rubbery polynmer, processing anount, nunber of the
die nozzle, and the |ike. The dinension of the granular crunb obtained in

the cuttipg 1(1'?)’, Qﬁé@ﬁ&ﬂa%eg Ir’cr:]ﬁirﬁl’i ﬁﬁbﬂgﬁﬁtﬁte E%Jzﬁl@gﬁ%'iﬁé eRpzhsion d#fng and nore

preferably from1l to e case of using an expansion-type

ext rusi oRusieyed td &u '@sﬂn%ﬂh@cﬁﬂﬁidb&lceﬁh@ﬁdﬂin&ﬁ@eﬁﬂsioﬂdﬁieﬂ s 1013, the
rotational speed of the blade part is preferably in the range from400 to

1,800 rp903xre preferably from500 to 1,600 "pm and further preferably
from600 to 1,000 rpm Additionally, in the case of using an expansion-type
extrusi on dryén thercufiirigamoedss therdtaizinakspeed of the rbéad@;nartr{@ett%r pladeyafshe ¢ he
rotational speed of the blade part. is preferably in the rapge from 300 to
1,600 1 pitSHSIeIcs e ARPI it adiostes dapcngwe o ihe BIRRORiSS OhEF TWhERer abl y
from500 tp 1,200 rpm EXANMPLES [0 . Her ai ter,mt e

i nvent i oRoﬁ'glegﬁéi?quggémuﬁtkB\ngpgreog%ﬁ%/dglgﬁ% ’easn%t}g?fn]%e'so% r géﬁ?(%lg(g Not e
that they ] j o ddl i : | fdi?9341 Exanpl e
1 (1) aégﬂ%%%bf%ﬁggﬁﬁé&%ﬁeg%@g%J%%ﬁﬁ%%%{g g%(?lgﬁ 0 rexpansi on-type

ext r usi ono@fy ahd more pOferSMPEISA Ofo 8 ¥pe extrusion dryer 1 according to
Exanple 1 is provided, as shown in FIG 1, with a cylinder 21 (nom nal

size: 1413) i e thechapgofusigy ave:xpanditetypierextrasibm gryer iBwhlick plesesioal sowe end of
the cylinder 21, an extrusion part 4 disposed an the other end of the
cyl i nder ofthe cytindey iz I8B.che tustianal spegd of thediadsrpagius profkjabliimrarges posed
near the _extrusion part 4.

fro)r(n 4(l)JO tlo 1,800 rpm, more preferably from 500 to 1,600 rpm, and further preferably

from 600 to 1,000 rpm. Additionally, in the case of using an expansion-type extrusion

dryer in which the nominal size of the cylinder is 14B, the rotational speed of the blade

part is preferably in the range from 300 to 1,600 rpm, more preferably from 400 to

1,400 rpm, and further preferably from 500 to 1,200 rpm.

EXAMPLES
[0033]

Hereinafter, the present invention is specifically explained by Examples using
some drawings. Note that the invention is not limited to the following Examples.
[0034]

Example 1
(1) Expansion-type extrusion dryer
(1-1) Configuration of expansion-type extrusion dryer

An expansion-type extrusion dryer 1 according to Example 1 is provided, as
shown in FIG. 1, with a cylinder 21 (nominal size: 14B) including a screw 22 therein, a
hopper 3 disposed on one end of the cylinder 21, an extrusion part 4 disposed on the
other end of the cylinder 21, and a cutter device 5 (for center cutting method) disposed

near the extrusion part 4.
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[ 0035] The extrusion part 4 includes a die 41 in which a nunber of
di e nozzles (hole shape: rectangular (slot)) (not shown) are forned, As
shown in FIG 2, the cutter device 5 is provided so that the extrusion part
4 and the cutter device. 5 are disposed at a clearance x (x=2 to 100 mm.

[ 0036] The cutter device 5 has a blade part Si as shown in FIGS. | to
6. The bl ade part 51 includes a center part 511 that is secured on a rotary
shaft 52[gugsgnding froma drive part of the cutter device 5 and four
stainless steel cutter blades 512 extending radially fromthe center part

511. An Tad@etrbsion pirt d antiuday tatdie 4 biradthich hhuirdbepbidiedotmtesihold chr omi um
pl ati ng treatnent. The cutter blade 512 is conf iéur ed, as shown in
FI G 6, sehapeatectangulai (slothr(gdteshpanyire fomedof A hawnde E1G L2 faeguttehe cut ter

bl ade 512 that faces the extrusion part with respect to_a %ane that is
per pendi €avise Sdppranidgdsq thef thegxtrupign pprtidngd thequifeg devies S atg iaspoged 4ig) ¢ angl e
(angle 02) of a iu_r%\xac]ﬁmSlZ of the cutter blade 512 that is opposite to

t he extr GSPBRPAM % W r'B8%ect to the plane P that is perpendicular to the
axi s 21c 6’(?3 he cylinder 21 is 300 , [0037] (1-2) Function of

expansi orl;- ype extrusion dryer The function of the expansion-type extrusion

dryer 1 is deggkichgd d2€1c@W has a blad® pARIArasGREWATNFIES.ArdEd (Mhulbheiey pol yner)
synt hesi zed by pol ynerization process is supplied as a drying target to the

hopper 3paift 51 hecleddsfalghien patt Y et thht isaachredipph iretedryt shaftse@ exiendimgeéron?d t hr ough
t he hopper 3. The water-containing crunb is transferred due to rotation of
t he screwri2@ par of the catttlrdfs'i@rﬁ,padgoun stafril¢ss steehpittiss blades S12rextending i me, t he
tenperature and pressure of the water-containing crunb becone high due to a
heat appFIddlyf irerthgreenisrinafdfdl- 21 and a shear heat applied by the screw 22.

An edge 513 of each cutter blade 512 is plated by hard chromium plating
treatment.

The cutter blade 512 is configured, as shown in FIG. 6, so that the tilt angle
(angle 01) of a surface 512A of the cutter blade 512 that faces the extrusion part with
respect to a plane P that is perpendicular to an axis 21c of the cylinder 21 is 7.5°, and the
tilt angle (angle 62) of a surface 512B of the cutter blade 512 that is opposite to the
extrusion part with respect to the plane P that is perpendicular to the axis 21c¢ of the
cylinder 21 is 30°.

[0037]
(1-2) Function of expansion-type extrusion dryer

The function of the expansion-type extrusion dryer 1 is described below.

A water-containing crumb (rubbery polymer) synthesized by polymerization
process is supplied as a drying target to the hopper 3 of the extrusion dryer 1, and
supplied to the cylinder 21 through the hopper 3.  The water-containing crumb is
transferred due to rotation of the screw 22 to the extrusion part 4 while compressing.

In this time, the temperature and pressure of the water-containing crumb become high
due to a heat applied from the cylinder 21 and a shear heat applied by the screw 22.
The crumb is extruded into a duct 6 of atmosphere through the die nozzles formed in the

die 41 while water vapor and the like are explosively discharged to the atmosphere, and

13



The crunb is extruded into a duct 6 of atnosphere through the die nozzles
formed in the die 41 Wile water vapor and the |ike are expl osively

di scharged to the atnosphere, and at the same tinme the crunb is cut into
smal | pieces by the cutter device 5. Thereby, water content in the

wat er - cont ai ni ng crunb decreases rapidly to conplete drying (i.e.
expansi on drying). The crunb (fragnent) after the expansion drying and

cutting iR @hRAhEtheicturhb At fité Sdall gieaesc@naﬁemﬁeri dR¢lcdi NThéredly,yi ng
equi pnent through the duct 6. [0038] (2) Drying experinent using

expansi onwdtynexnt inuhe ontacpetainiRe doumbrdecregsayebpidly td cdmpletgdrgiogdr.enent f or

a water-containingrh was perforned using the expansi on-type extrusion dryer
descri bedxpans{ch)dryifige wWEheerumbr(fragmentyakierthbexmsnsion diyheg §n to
(styrene-but adi ene (SBR) copol yner) for which the water conten esi dual
vol ati | e SEYResis }mW&@T OLSEOBRHCEY S IgdpdIae & guspg cHEPFRRL thopah the d(tH‘Fél ‘ner and a
screwtyﬁﬁgﬂlyer. The goal in the drying experinent was to obtain a
pr oduct g a water content of 1% or |ess by weight, by expansion drying

t he wat er -al i LD ek s j.ng the cutter device, and
using a J?)E@Q{“?%%&@B%ngﬁ%gz rahgﬁgt%&veentl rEggtdlyf)elrrl-type belt conveyor. The

bl ade par@_lﬁj.)r%mgrﬁé@gocpxtrusi on part 4 shown in MG 2 were di sposed at a

cl earance of 8 t0o 10 nun The rotational speed of the blade part 51 was set
to 600 to 1, 0QOd#yiMp expbfinehOfe & Svalg-cefmitihg vasntbdddperfupnied hsing dteat i onal
speed of the screw was set to 250 rpm A heated air was blown, as shown in
FIG 1, fexpansiduetypxextasiandiyerdes¢mbedte (Bxt rllisiverterehoptaining crumd i eunb

di scharged through the die nozzle formed in the die through the duct, and
the crunbublissy pelymst Estyrene-betadisae UV relmeEbigy axpish the waler cqpfgntshape and
wat er content of the resultant .produc and the operation,stabiljty of the
ext rusi o reafﬁy@rvqx?éﬂ% CRRIg &iaéadjﬁﬁtﬁ‘gyoeéféltﬂgﬂ%ow Wg@ﬁﬁ%ngd? gragﬁﬁ%d ?% Tabl e
1. [OOBQ%C%E,ggﬁ)eﬁg@%ent in the product was cal cul ated by the foll ow ng
equati on. t content in product (% = (water content) / (weight of dried

pol ymer  wat errreQRbeRtithe drykfexperiment was to obtain a product having a water

content of 1% or less by weight, by expansion drying the water-containing crumb,
cutting the crumb using the cutter device, and using a vibration-type conveyor and a
ventilation-type belt conveyor. The blade part 51 and the extrusion part 4 shown in
FIG. 2 were disposed at a clearance of 8 to 10 mm. The rotational speed of the blade
part 51 was set to 600 to 1,000 rpm, the processing amount was 5 t/h, and the rotational
speed of the screw was set to 250 rpm. A heated air was blown, as shown in FIG. 1,
from the extrusion part in the extrusion dryer to the crumb discharged through the die
nozzle formed in the die through the duct, and the crumb was transferred to the
subsequent conveyor.

The shape and water content of the resultant product, and the operation stability
of the extrusion dryer were evaluated. The evaluation results are shown in Table 1.
[0039]

The water content in the product was calculated by the following equation.
Water content in product (%) = (water content) / (weight of dried polymer + water
content) x 100

[0040]
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[ 0040] Exanple 2 The rubbery polymer was dried in the sane manner as
those in Exanple 1, except that a blade part including a center part and
twenty cutter blades by a hard chromiumplating treatnment and extendi ng
radially fromthe center part was used as the bl ade part of the cutter
device, and the rotational speed of the blade part was set to 100 to 800
rpm The resultant product was evaluated in the same manner as those in
Exanpl e Igx gval uation results are shown in Table 1. [0041] Exanple 3
The rubbery polynmer was dried in the sane manner as those in Exanple 1,

except that a_mieadsb@ﬁFbly&ﬂwweuﬂgdmme@mﬁémnéraamﬁbs"emwxmpiepl ated cutter
bl ades extending radially fromthe center part was used as the bl ade part

of the cuxtept tlheuibtele pattancleding aaﬂmeppardmat tweaty @viat bladesdy mharhe sane
manner as those in Exanple 1, ['he evaluation results are shown in Table I.
[0042] Cehisamizm plehm@%méntland extendmlgéadla%b’érpyl BB FFHETPARREASHFEE R t he

ST A LR P A AR
0 e oS ARIRS) T AR RSN SR Mubgeser oy
Conpar at 'Eﬁ%ﬂ@@ﬂpl ‘Phelevaluation results are shown in Table 1.
[0041]
Example 3
The rubbery polymer was dried in the same manner as those in Example 1,
except that a blade part including a center part and four non-plated cutter blades
extending radially from the center part was used as the blade part of the cutter device.
The resultant product was evaluated in the same manner as those in Example 1. The
evaluation results are shown in Table 1.
[0042]
Comparative Example 1
The rubbery polymer was dried in the same manner as those in Example 1,
except that expansion drying was performed without providing the cutter device (i.e.,
without cutting the discharged crumbs). The resultant product was evaluated in the
same manner as those in Example 1. The evaluation results are shown in Table 1.
[0043]
Comparative Example 2
The rubbery polymer was dried in the same manner as those in Example 1,
except that a blade part including a center part and twenty non-plated cutter blades
extending radially from the center part was used as the blade part of the cutter device,
the blade part and the extrusion part were disposed at a clearance of 2 to 4 mm, and the
rotational speed of the blade part was set to 100 to 250 rpm.  The resultant product was

evaluated in the same manner as those in Example 1. The evaluation results are shown

in Table 1.
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The rubbery polynmer was dried in the sane trinmer as those in Exanple 1,
except that a bl ade part
cutter blades extending radially fromthe center part was used as the bl ade

part of the cutter device,
di sposed at a clearance of 2 to 4 nm and the rotational

i ncluding a center

part

part was set to-100 to 250 rpmresultant product
manner as those|in|Exanple L. [The [eval gation ges
[0045] (2-2) Expetinental results £ C:Iear-Ey_8
expansi on dryi ng svas perfored mﬁthgttéprg gpgng
(bmmaﬂveamr<3Ig1%m§dgmm_&mm%§@
drying twined afrolind” tie| ki cker of £hezbef f scom
stage of the duct§|As|a resplt} tke*c‘rglrrbc’c,@ugo%
was necessary to Stop|processipg. Mo er, SEM
was aggregat ed, the volatile conpanentd | (mai nfy
rubbery pol ynmer lcould{not be evaporatied,! so-that
(residual volatilelcoptent) in the product |ingre
standard (1% or|l®ss by weight) in sonme|casesE |
Exanple 2 in wh ch expansi on drying was Qgr%ogmg
with the blade part inpcluding twenty non-l @g(%
the string-shaped crup was cut’ into|gfantl €sg
wat er content inp iwe resul tant produgtEwas 6e§r§
. . N I
Conpar ati ve Exa B e 1/ apd the conveying oper&ti
In Conparative Exanmple 2, however, the stringssh
the cutter bl ades,ta -spacearound theextrusion-
was clogged, angd 4t was npecessary |t®|stop, proges
will break due {cEan |ncrease | it ¢optagl 1 eqgern
. ~ b= =1 Q [
crunb if the ro é onal speeé Ofs t| he ade | past
Exanple 2 is increased tp 600 to 1,000 npm and
he m xed into the proguc .
0 g
£ b
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and twenty non-pl ated

the bl ade part and the extrusion part were

speed of the bl ade
was evaluated in the sane
ults are shown in Table I.
from Table I, since
the cutter device in
ped crunb during expansion
eyor in the subsequent
not be transferred, and it
e the string-shaped crunb
water) remaining in the
t he water content
ased, and did not neet the
0046] I n Conparative
d using the dryer provided
cutter bl ades, a part of
the cutter device, the
ased as conpared with
on was not hi ndered.
aped crunb tw ned around
part in the extrusion dryer
sing. The cutter bl ades
cy with the discharged
of the dryer of Conparative
metal foreign matter will
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[0047] On the other hand, in Exanple I in which expansionl,) was perforned
using the dryer provided with the blade part including four plated cutter

bl ades described in (1), the discharged string-shaped crunb could be
sufficiently cut into a crunb having a di nension of about 1 to 10 cm using
the cutter device. Therefore, a snooth drying process could be inplenented
W t hout causing a problemin which the string-shaped crunb tw ne around the
cutter blggesy or the conveying operation is hindered. Since the discharged
crunb was not aggregated, and could be supplied to the conveyer while

mai nt ai ni(DQ) Exbe@hempeebilisc surface area, the drying process subsequent to
expansi on drying could be efficiently perforned, and the water content in
the resul t ant @eatiulromciabledl, lssce exiprnsidntdoyiQg 5¢4s perfomssl voyhowt pividing 0048]

In Example 2 in which expansiori drying was performed using the dryer

provi ded th§ eutter Hevipg HideoppRretiyréxamenlngd. Mh&cgarﬂpfhﬁt@ag@hmeérmbn%é@%qg when

the rotational speed of the bl ade rt s, 100 to 250 . r | ow- speed

oper at i offFPASIPAYIngtWined %?Wdﬁg‘? Eﬁgﬁéﬁ@?lﬁ CRASY ¥R ﬂf"'?ﬁr&bge@P%lfFa@g by the
cutter dewice he ter.content, inth | r reased as
conpar ed ov\fviﬂf%d 'n’pAa§ { ?S\llﬂé’ eé’m’p becchu,l(5 3‘%&5 eft g%nsgeg%@é%dﬁg%%%%éﬁgﬁagﬁ&ms not

hi nder ed -sf%g%%g., SMIE& Vel %irfék’ tHeritd- P8 d WIS RhddBtbgatdaertvoldigs Shaped

crunb cou e cut into grandules w thout causing breakage of the cutter

bl ades evempshails tidinlyolatt) edahinkipas thedubbéie polyasie cpalitnonds eipOrdi@l, 800 r pm
(hi gh-speed operation). Note that the string-shaped crunb tw ned

around t lse ticai theewatht augent (G@sisonli volaie entterwharthe peductiaticaned) arslpbédotof t he
bl ade part was 100 to 250 rpm (| ow speed operation). Therefore, a space
around t leecegsherstesidand (& or less yhwelght) inginehcasesser nay be cl ogged and t he
processing&Qy be stopped dependi ng on the processing anount and the |iKke.
Wien t he [P0t i onal speed of the blade part is 250 to 800 rpm (hi gh-speed

ti , t i sch . f th t | he bl ad
part due 1o alt CRErRREEe e BB i L T S B N B 62 "
t he di TN, g or -e’}%rtoiﬂ L. tBPURL lJrke.
[084Qi an@??rop‘ﬁ% 3 ﬂﬁﬁiﬁ expa%@?%ﬁ%?@?ﬁgh %t peri | )bfgggs’tglgﬁﬁgft (hae dryer

provi ded tMd $tAng-BRapell ElEnP¥as citNEloUdhmidesf tButhe BoflerRledice dhe Watee combiadgs, the
string-shaped crunb could be sufficiently cut into a enmb having a

di mensi omthefesdtaauproiuttovdsOiecraasail dshenpared witinGempastivdBsapple 1| amd thhout
causi ng cl oggi ng due to the di scharged
conveying operation was not hindered.

In Comparative Example 2, however, the string-shaped crumb twined around the
cutter blades, a space around the extrusion part in the extrusion dryer was clogged, and
it was necessary to stop processing. The cutter blades will break due to an increase in
contact frequency with the discharged crumb if the rotational speed of the blade part of
the dryer of Comparative Example 2 is increased to 600 to 1,000 rpm, and metal foreign
matter will be mixed into the product.

[0047]

On the other hand, in Example 1 in which expansion drying was performed
using the dryer provided with the blade part including four plated cutter blades
described in (1), the discharged string-shaped crumb could be sufficiently cut into a
crumb having a dimension of about 1 to 10 cm using the cutter device. Therefore, a

smooth drying process could be implemented without causing a problem in which the

string-shaped crumb twine around the cutter blade, or the conveying operation is
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rubber even when the blade part was rotated at a high speed. The drying
process subsequent to expansion. drying could he efficiently perforned, and
the water content the resultant product could be reduced to 0.5% or |ess

by weight in the same manner as those in Exanple I. The wear
resi stance al the blade part was | ow as conpared with Exanple |I since the
cutter blades were not plated. [0050] It was thus confirned that a

rubbery pghoi®l e isthabndrhnbaidsadt UgirBghtéd)an@ ¥Raa bt efplipe dryer
according to the present invention even if the crunb discharged fromthe

extrusi onhpasrivey& whittgmsinaipeitdg a hiMbBUPEETIAlsuriiel dré€A THe(dyn@Gbddess The
extrusion drying apparatus of ie present invention is suitably used for the

pr oduct i cabssquentte biremyiopdrying cowld be efficentlydrioamed aod therwger ¢ongant in
EXPLANATlt@reglt;?groﬁﬁgt%%%lﬁcge ggll\lg%ﬁg 0[. 50"/9 %%less by weight.
[0048]

In Example 2 in which expansion drying was performed using the dryer
provided with the blade part including twenty plated cutter blades, when the rotational
speed of the blade part was 100 to 250 rpm (low-speed operation), a part of the
string-shaped crumb was cut into granules by the cutter device, the water content in the
resultant product was decreased as compared with Comparative Example 1, and the
conveying operation was not hindered. Moreover, since the cutter blades were plated,
the string-shaped crumb could be cut into granules without causing breakage of the
cutter blades even when the rotational speed of the blade part was 250 to 800 rpm
(high-speed operation).

Note that the string-shaped crumb twined around the cutter blades to some
extent when the rotational speed of the blade part was 100 to 250 rpm (low-speed
operation). Therefore, a space around the extrusion part in the extrusion dryer may be
clogged and the processing may be stopped depending on the processing amount and
the like. When the rotational speed of the blade part is 250 to 800 rpm (high-speed
operation), the discharged crumb from the extrusion part may clog the blade part due to
an increase in contact frequency between the cutter blades and the discharged crumb
depending on the processing amount and the like.

[0049]

In Example 3 in which expansion drying was performed using the dryer
provided with the blade part including four non-plated cutter blades, the string-shaped
crumb could be sufficiently cut into a crumb having a dimension of about 1 to 10 cm in
the same manner as those in Example 1 without causing clogging due to the discharged
rubber even when the blade part was rotated at a high speed. The drying process

subsequent to expansion drying could be efficiently performed, and the water content in
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1: extrusion dying apparatus, 21: cylinder,: screw, 3: hopper, 4: extrusion
part, 41: die, 5: cutter device, .: blade part, 511. center part; 512:
cutter blade, 512: plated part, 52: rotary shaft, 6: duct CLAIMS 1. An
expansi on-type extrusion dryer for a rubbery polyner, characterized in that
a cutter device for cutting an extruded rubbery polyner is disposed near an
extrusion part through which a rubbery polyner is extruded, and that said

cutter deyé fRuRANPFIEEScoulEBNfe@icdirbl). RS shbpdeidhaid thaxha hadndras 10
bl ades radially extending fromsaid center part wherein said blade is

pl ated. tRoseTih&xaxphnki on-type extrusion dryer for a rubbery pol yner
according to Caim1, wherein said extrusion part conprises a die, and
wherei n sai d Bltedecapaesistzned of giechlaeepaat wadospassethpatedawigh Bxgmapled sBl€2 nm t o
100 mm 3. The expansi on-type extrusion dryer for a rubbery pol ymer
accordindh%6“@?@#ﬁ$$“@ﬁ”2ﬁpﬁﬁ%¥ein angle 01 formed by a surface of said

bl ade thgh éﬂces said extrusion part and a virtual plane that is

per pendi P to an axis of a cylinder is in the range from3 to 200. 4.

The expansi on- i \V ;%ﬂg 3 dbpg to any
one of Clains}#x@%ﬂgé%%ﬁ%%%@ﬁﬂ%ﬁgﬁgﬂﬁgpglrnegggyegﬁgﬁgﬁgggggg&sgid bl ade
that is QRPASidRHE dBRk dc@rdinbtd AR pR@kht idfchtRnRVeNE thdidumbsdifgrieadi cul ar
to an axis of a cylirder is in the'range fromb5" to 50,

from the extrusion part is in a string-shaped.

INDUSTRIAL APPLICATION
[0051]

The extrusion drying apparatus of the present invention is suitably used for the

production of a rubbery polymer having a wide range of properties.

EXPLANATION OF THE REFERENCE NUMBERS
[0052]

1: extrusion dying apparatus, 21: cylinder, 22: screw, 3: hopper, 4: extrusion part,
41: die, 5: cutter device, 51: blade part, 511: center part, 512: cutter blade, 512: plated

part, 52: rotary shaft, 6: duct
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5. The expansion-type extrusion dryer for a rubbery polyner according to
any one of Clains Ito 4, wherein the plating treatnent of said plated bl ade
is a hard chromum plating treatnment or a nickel - phosphorus plating
treatment. 6. A nethod for producing a rubbery pol yner using said
extrusion dryer according to any one of Clains | to 5, characterized by
conprising an extrusion process in which said rubbery polyner is subjected
to drying and extruding, and a cutting process in which an extruded rubbery
pol ymer is subjected to cutting.

CLAIMS

1. An expansion-type extrusion dryer for a rubbery polymer, characterized in that a
cutter device for cutting an extruded rubbery polymer is disposed near an extrusion part
through which a rubbery polymer is extruded, and that said cutter device comprises a
center part and a blade part having 2 to 10 blades radially extending from said center
part,

wherein said blade is plated.

2. The expansion-type extrusion dryer for a rubbery polymer according to Claim 1,
wherein said extrusion part comprises a die, and wherein said blade part and said die are

disposed at a clearance of 2 mm to 100 mm.

3. The expansion-type extrusion dryer for a rubbery polymer according to Claim 1 or 2,
wherein angle 01 formed by a surface of said blade that faces said extrusion part and a

virtual plane that is perpendicular to an axis of a cylinder is in the range from 3° to 20°.

4. The expansion-type extrusion dryer for a rubbery polymer according to any one of

Claims 1 to 3,
wherein angle 02 formed by a surface of said blade that is opposite to said extrusion part

and a plane that is perpendicular to an axis of a cylinder is in the range from 5° to 50°.

5. The expansion-type extrusion dryer for a rubbery polymer according to any one of
Claims 1 to 4,
wherein the plating treatment of said plated blade is a hard chromium plating treatment

or a nickel-phosphorus plating treatment.

6. A method for producing a rubbery polymer using said extrusion dryer according to
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any one of Claims 1 to 5, characterized by comprising an extrusion process in which
said rubbery polymer is subjected to drying and extruding, and a cutting process in

which an extruded rubbery polymer is subjected to cutting.
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