SPECI FI CATI ON RUBBERY POLYMER EXTRUSI ON- DRYlI NG APPARATUS AND PROCESS FOR
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- polyner extrusion dryer which overcones the di sadvantage of
formation of string-shaped crunb in expansion drying of the rubbery

pol ymer. BACKGROUND ART [00021 gpgpcrricd Aridi¢ case of producing a. rubbery
pol ymer via solution polynerization, a polynmer aggregate (water-containing
crunmb-) containing water in an anount of about 10%to 50% by weight, a
smal | anmount of a pol ynerization sol vent and an unreacted nononer is dried
usi ng a ARYBBERNM ROLEMHN EXITRUSIONDIRWTBIG ZBPARATUS ANDAROG@ERS 60Rct . The
product is normally required to have a water content of 1% or |ess by

wei ght. Exanpl es of the dRQPUCIICRIEBBERANIOHYYER a vent-type extrusion
dryer, an expansion-type extrusion dryer, and the |ike. Anmong these, the
expansi on-type extrusion dryer is widely used to dry various rubbery

pol ymer s : a act drying systemconfiguration and excell ent energy
ef fici enﬁ&%‘%ﬁ] FIELD

[0001]

The present invention relates to a rubbery polymer extrusion dryer and a process
for producing a rubbery polymer. Specifically, the present invention relates to a
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



The expansion-type extrusion dryer is configured so that a water-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 transferred
toward the downstream side and conpressed inside a cylinder due to rotation
of a screw naned worm In this case, the tenperature and pressure of the
rubbery pol ynmer becone high due to a heat applied fromthe cylinder of the
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be reached. As aresult, 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



PROBLEMS TO BE SOLVED BY TI I E | NVENTION [ 00071 In the case of
cutting a string-shaped crunb using a related-art cutter device, the
string-shaped crunb may twi ne around the blade, and the cutting operation
may be hindered. Moreover, the string-shaped crunb nay not he sufficiently
cut into granul es, aggregation of the crunb may be occurred, volatile
conponents (mainly water) remained in the polynmer may not be evaporated,
and a Ia&ggffnnunt of water may he remained in the product in the
subsequent stage of the extrusion dryer (e.g., conveying equi pnment or

drying equi pneithg casBddciitiapalstiihg-shpdddress Singel relatedrot tmlel Yewsg theas tht,
material for the blade, however, when a cutter bl ade made of stainless

st eel | hstrihfpehaxpansntomay yime exdundshobladiy, ped thescuttgedpetadtion Guyther bl ade na. y
be worn, out or broken due to insufficient hardness due to the pressure of
wat er vabioderadd Moecoverp thetstirig-shaped omigdr may setbe yeciembowrg inte gengles: nozzl e
at a hi gh speed. 0081 Therefore, it has bheen .desired to provide a
rubbery ﬁﬁ??ﬁﬁpn8&8?&@?%%“@?&@PCWHgﬁuWﬂﬁ6b§OHEPP@FSgg@ﬁ%@”?ﬂTt caﬁ
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equipment or drying equipment). Additionally, stainless steel is normally used as the
material for the blade, however, when a cutter blade made of stainless steel for the
expansion-type extrusion dryer is used, the cutter blade may be worn out or broken due
to insufficient hardness due to the pressure of water vapor and the impact of the rubber
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



The present invention was conceived in view of the above situation, and an
obj ect thereof is to provide a rubbery pol ynmer extrusion dryer which
overcones the di sadvantage of fonnation of string-shaped crunb in expansion
drying of the rubbery polynmer. MEANS FOR SOLVi NG THE PROBLEMS 100101 The
present invention is as follows. (1) An expansion-type extrusion dryer for
a rubbery polyner, characterized in that a cutter device for cutting an

ext ruded, . i i sposed near an extrusion part through which a
rubbery po r T@a%iﬁ@%géﬁ¥génd that th.e cutter device conprises a blade
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rubbery pol ynmer according to (1) above, wherein the plating treatnent of

t he pl atehberbinateplaingtrediaredt efithe piatech Yiddetis aatdrebadmiznt platingtreatment

ni ckel - phosphorus plating treatnent. (3) The expansion-type extrusion
dryer f oor aenigkabipbpsphpoisymsingdsebneditng to (1) or (2) above, wherein the
extrusion part conprises a die, and wherein the blade part and the die are
di's poseo(3é"t% he cxpaggiongRe GtrusiopdryRr fgr 4Ly polymer according to (1) or &

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.

(4) 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
center part and a blade part having 2 to 10 blades radially extending from the center
part.

(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.



(4) An expansion-type extrusion dryer for a rubbers, polynmer, 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 blade part having 2 to
10 bl ades radially extending fromthe center part. (5) The expansion-type
extrusion dry.er for a rubbery polyner according to (4) above, wherein the

bl ades aﬁﬁpg&TWﬁg&HE§§§}gggC§5pansion-type extrusion dryer for a rubbery

pol ynmer according to ( ove, wherein the plating treatnent of the plated
bl ade is¥m1ﬂard chrom um pl ating treatnment or a nickel -phosphorus plating
treatnent. (7) The expansion-typo extrusion dryer for a rubbery polyner
accordi ng to Sinye theexnisi¢iirytoadco)dimboviae pwhar énventieinekideus smifpar t
conprises a die, and wherein the blade iart and the die are disfosed at a
cl ear ancaitief devigphmving algadamwart (hg) exhittstearaelcor wprrgasisthrg. & i§ RAsB®IYtopol yrrer -
using the extrusion dryer according y one of (1 (3 bove,
char act eTih@enthSupBiFsY Ve igd Dreakres Qﬁ*g% Eﬂs? &wé%%ﬂ%rfy Rl%ﬁﬁ%ﬁe Fﬁ@%ﬂaﬁ%r y
pol ymer js.subjected to dryin nd truding, and g cuttjing process in
whi ch antE%Ppﬁ%8§h$65@%?%P%%F@ﬁ@?“?§¥§ﬁBT%8?Eﬁm{@“@ﬁ?%?%ﬁ?ﬁgg) A nethod for
produci n . p : i t i yer : i any one
pr %Lt kS PREE Y POIMRIHS DGR GXEURRRAINGT AP ERRHEOG AR 2Ty, o
whi ch t h@e GHERALYI AABRFink $x SdRioBG-fidlg iPindl MiNGsiaped. ext rudi ng, and a
cutting process in which an extruded rubbery-polymer is subjected to
cutting, EFFHGIeotkr, JikEe {hVEMIdiGINdy@@tddrding to anotBireesehh@vexiohusi on dryer
according to the present invention includes a specific cutter device having
a bl ade ipalutles hspecdichvuben devexdeiingr tovidaades sthe camdeharily tivenepoewidol e t o
sufficiently suppress wear and preakage of the blade (particularly the
bl ade ed@éijade Paxt gnd pan hepmarscasily eHanto@sHEISH qyen {frtae disehaigash crang wat er
vapor di schar ged durén&gexranﬁLon g&¥hng. Additionally; the crunb can be
mor e east {YETHPUI ML &MU IS BIEN" Mt he di scharged crunmb during expansion
drying is in &8 {Herﬁgétﬁ&f‘ﬂ?groducing 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.



Mor eover, since the extrusion dyer according to another present invention

i ncludes a specific cutter device having 2 to 10 bl ades, the crunb hardly
twi ne around the bade part and can be nore easily cut into granules even if
t he di scharged crunmb during expansion drying is in a string-shaped.

Since the nethod for producing a rubbery polynmer of the present invention
utilizes a specific rubbery polynmer extrusion dryer, a uniformy and
sufficiegtly dried rubbery polyner can he easily obtained regardl ess of the
properties of the rubbery polyner. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0012]
FIGI is a schematic viewillustrating an extrusion dryer according to
Exanple. FIG 2 is an enlarged view show ng the main part of the extrusion
dryer shDBWSCRIPHOB OF EXEMPLARYGERMBODEMENITSMtic front. view showi ng a

bl ade part of an extrusion dryer according to Exanple | . FIG4 is a
schemat i @0d&ar vi ew shovvi ng a. blade part of an extrusion dryer according
to Exanple G5 is a schematic si ge Vi how ng a bl ade part of an
extrusion dr y@?re%@% Hhergesest myanngs descppes! ‘feéaﬂzn enl arged vi ew showi ng

the main .p?lliutbbg;y p;[o yemé)rle?(gumgg Ei%ye?hown in FIG

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 (II)”) 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

6



DESCRI PTI ON OF EXEMPLARY EMBODI MENTS [ 0013] Hereinafter, the present
invention is described in detail 1. Rubbery pol ynmer extrusion dryer

The rubbery pol ymer extrusion dryer in the present invention (hereinafter,
also referred. to as "extrusion dryer (l1)") 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

cut t er dﬁl\ﬁ: Iggssﬁ&rm{tfles\%gteﬁc tgiqﬁlg%ﬂlb 'B@%d : p%h BL&tSAn %}%ﬁied from the The

rubbery polyner extrusion dryer ©i n anot he esent 1 nvention (hereinafter,

al so ref gninag 410aRS: sheXt Kebhplicdby W dcTdw 22. | Shénhaleaslab iz&dutiad tohat a
cutter device for cutting an extruded rubbery polyner is disposed near an

ext r usi ofhe pafidsphbieabighgivhicctic ozlddoenyd pahy dierd 1i whikxwatadegpor amtiththat  t he
cutter device conprises a center part and a blade part having 2 to 10

bl ades rlkii @k kyplesivepdisebargedin thbetneespnhese, gydrat the[spmedjme the crumbrigsut
expansi on-type extrusion dryers (1) and (11) in the present invention
gener al | {q fedllipiecesy thpeviker devermt | EATPYY. e geneR @ier 1 in FRI. I, a
cylinder 21 that. i ncludes therein. crew.22 faor extruding a,. .

wat er - coeSlfP @mglrgmnﬁgmrgﬁlsm; ﬁ’@“ﬁy ?%%BPK?%&@( Igﬁgll’e"aeéipgns%)rrlyﬁlrxlgrlg? ‘arget; a
hopper 3(EQ§L i s disposed on one end of the cylinder 21 and is used to
suppl y the ter-containing crunb to the cylinder 21; an extrusion part 4

that is di sposgde@irib&cOtNEE c@RekiQf dyBeIEMl thOgREer? Inv@hflon indRidedes a die 41

having a die nozzle; and a cutter device 5 that is disposed near the
ext r usi oblapapirt dncethd btide pait hes & plberjtaqeol Vieref¢resthab)ade partt exlsibext r uded

t hrough the extrusion part 4,
excellent wear resistance, so that it is 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.
[0017]

The plating treatment applied to the blade (cutter blade) is not particularly
limited so long as excellent wear resistance can be obtained. For example, a hard
chromium plating treatment, a nickel-phosphorus (Ni-P) plating treatment, or the like
may be used.

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.



[ 00151 The extrusion dryer | shown in FIGI| is configured so that
the water-containing cruanb supplied to the cylinder 24 through the hopper
3 is transferred due to rotation of the screw 22 to the extrusion part 4
whil e conpressing. In this case, the tenperature and pressure of the

wat er - cont ai ni ng crunb beconme high due to a heat. applied fromthe cylinder
21 and a shear heat applied by the screw 22. Then, the crunb is extruded to
t he atnngﬁ?ﬁLe through the die nozzle fornmed in the die 41 while water
vapor an i ke are explosively discharged to the atnosphere, and at the

same time thepCiddionl fheGulter AR of PRI dxtiRkiBR @ByRYIT} iR okl d ©Ithdpbae S.
Thereby, water content in the water-containing crunb decreases rapidly to

conpl et eingentiongnflude. a bledagns i drhediadeng)t.indl0@:ka] center part THaeiscatiured oxlevi ce of
the extrusion dryer (1) in the present invention includes a blade part and
t he bl aderqsaytshifasxtangihatrenh biltdepartiighefwies deving abil dde 1p&tadeexhi bit's
excel l ent wear resjstance, so that it is possible to suillicientiy suppress
wear andragrdyeslyadiae fomethsicapier pghr ¢ 1 Reustare, {hermampraye By iie o t he

i mpact of the crunb a ter vapor .di scharged. during.expansi on dryi ng.
Loba7) o Snyies Beas fig e R e PRI E L or bl ade i s
not partaﬁﬁ%gﬁé%dlinited so long as excellent wear resistance can be

obt ai ned. r exanple, a hard chromumplating treatnent, a

ni ckel - phos phepdgudibir-oPbufdrafld e is fre@tdpein the FanlgB&ronl K& M®¥nde used.
It is preferable that the plating treatnent be applied to at | east the edge
of the cpicteiblblidee3 td Qh8lfurther 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.

[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 cutter 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 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 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



The bl ade part in the cutter device of the extrusion dryer (1) 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 bl ades extend radially. The nunber of cutter blades is not
particularly limted. it is preferably in the range from2 to 10, nore
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of cutter , the cru tw ne around the bl ade part

and can REudERI e AQaSkit, BhthaddoahgplRAsIESSHeaNBPrekdedt hadditvalar ged crunb
during expansion drying is in a string-shaped. [0019] I n addition,

t he cutt@umilexh be ctifcidnle caxévenst i cdiylers ifiialsjrirpedapei. ngbwotdiea pr esent
invention includes a blade part. The bl ade part includes a center part that
i s secursthaten i whichthe hetf betesensthe engusioroparaandrthe Blagapert ifclegesd byt t er
device, and 2 to 10 bl ades radially extendin.g fromthe center part.

Ther ef or &¢ cfyeb egn basuEticenly swppes®dsi | y cut into granules even if the

di schar 9[?0‘3 g{un‘o during expansion drying is in a string-shaped. The
nunber o 8 ter blades is preferably in the range from2 to 10, nore

preferably fr g{rﬂlg bfa(aeé ﬁ%lr(t) %?giefckiﬁ«%%id%riﬁ I%;e?j{:aluyiofl B%&%I%& mWendibe number

of cutter blades I's e crunb y tw und the blade part

and can hgorane i@arhiby aGutfabd 0 BIsRAY bser ®VRIN thdt i iBoditcehpe gathstmunb
during expansion drying is in strine-shaped. [0020] The cutter bl ade

i n the bpatdendohe plapt Ptthet icpdrpardiciarito ehd axid Die @xbe exdinder 2 rer, td til) i s
preferably plated. This nmakes it possible to sufficiently suppress wear and
br eakageamgfle ohibe stifandd 1 2Bax thecwitigr bipde wethsespdet te digenlanpulthebist he i npact of

the crunb and water vapor_ discharged during expansjon dryi The, wear
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to 35°.  When the angle 02 is in the range from 5° to 50°, the crumb can be efficiently
cut even if the crumb is in a string-shaped.
[0023]

In the cutter device in the extrusion dryers (I) and (II), the blade part and the die
of the extrusion part are preferably disposed 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



In the blade part of the cutter device in the extrusion dryers (T) and
(11), the angle (angle 01) formed by a surface 512A of the curter bl ade
that faces the extrusion part and a plane P (virtual plane) that is
perpendicular to an axis 2le 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

cyl i nder ) i I ;o i - T 3" to

20 oS g7 E8E PO bfyGh st e BERLAAR Yoo I LSO (6”10
When t heccagbetiRlid & thd ekth@idrege:. f 1aBUSsirabR 18@ise theWpet Sut@fig fbgogr umb and
wat er vapor discharged fromthe extrusion part are not directly given to

t he cut ttaat dahasieleniehadn éfficieat ayng opgpatcinswiginvee diemotzhles anat t er bl ade are
reduced. As a result, danmage to the blade can be suppressed. Additionally,
t he crundregadersetiadfyffoonehinte digt even if the crunb is in a string-shaped.
Moreover, a situation in Wich the space between the extrusion part and the
bl ade pamp2$k cl ogged by the crunb can be sufficiently suppressed. 0022]

In the blade part of .the cuytter _devigce in.th trusion. dryers (1) and
(1) the angl & qulbeit) o frrebmiytiers (b ra aTEYS UM vhlE R o of ade
that is i i that is

perpendi@@ éﬁd%gc%ﬂg&gﬁ}g%%%gﬁggg?ﬁgﬁﬂiﬁ%ﬂ g?ﬁél El&%&[ the tilt angle of

t he surf@pespl28 of the cutter blade with respect to the plane P that is
perpendi cular to the axis 21c of the cylinder 21), as showmm in FIG 6, is
preferably i nThd@nfigogeohy efith®0ylimlebid thawcrewnn eliceeatuksipnfdrgers (patd 40", and
further preferably from 30" to 35". Wen the angle 02 is in the range from
5 to 500(I)taenagmartizubaly lheitesk f iThieentinder god thewserew may he configwrd is theqy a
string-shaped. [00231 .. in the cutter device in. the extrusion dryers
(1) and E§mangpapihgsrriesided dhgkpoyen erteidsy 0&%@%&1 r QLEEHNIAFA0S 9F &

f bl y . .di d I l . "x'.of th
b1 ade. pai P84 AR PR br P it et o A SR AREEer & P et orabl
inth Rag 3 figrabl ; Wh
the. bf ads AP RH 7 B s B BrgP Mol BFERES IR ¥ e PkbPay ™ her

parti cul @rchy pMb&an itRatidh #de bRarsingdlstrbhexth8onigetlios Rassd satwa cl earance of
2 to 100 nm the inpact of the water vapor discharged can be dissipated

from t heexgtisfoackye@f the cutter blade during expansion drying while cutting
t he extruded rubbery pol ynmer discharged through the die. Mreover, a
situatioﬁmﬁﬁ]mhich the space around the die nozzle is clogged by the crunmb
AR CAMT S W B (TG S
cxampl e, e ST AR TR Bt 6 B SRR TRy, e (e
extrusi Ofdanner 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

10



dryer, or a side cutting nethod in which the center of the cutter shaft is
offset fromthe center of the die in the extrusion dryer It is desirable to
use the center cutting nethod that can inplenment an efficient cutting
operation when the die nozzles are circunferentially formed in the die.

[ 0025] The cutter device in the extrusion dryers (1) and (11)
preferably include an inverter device that can control the rotational speed

of the CE'F]BM),[ %le&g)a%c hB0461 g}lgreorsglf%%‘?ed%ég@ﬁ@tﬂu%é la éﬁ'&)r%bbé}d&r and

the screw in rusion are not parti arly

i m ted. sijlogeibicRdeiol AnRehhierudBéremdmay ike configured in the same manner as
those provided in a known extruder or the like, A heating neans or a

cool i ng @29 may be provi ded outside the cylinder. Additionally, the
nunber of the screw provided in the extrusion dryer is not particularly
lim ted.2.Meth9&fmm>s¢£ningrlybbermpob’mrpr esent invention may be a single-screw
extrusion dryer, or a multi-screw extrusion dryer. [0027]. The

confi gur at i onshCAG [YIBEPEICIERITUPRE YOS MG 1f s RISIPLEVEH W yers (1) and

1 t. ticul lim.ted. The h t he..di. fi d
v e s Rlharea! e et poliats AOR iR b Rdare BRfeRdor e, “The
n th e ca o . like. T

oy b cavies BPREHAR AR AR B Pheh Pk B B EATe LTET ™ N bber y

pol ymer , chapRedr{zk8 b ¥ampligag of ctB@ishaBeesoin AR MhErBB&Z IRy liside a
circular hole, a cross hole, a rectangular hole (slot), and the |iKke.
[0028] subjectefiddidiyionadd extrudivg, anbb evitying ptogamrin twhadh amegktivdedirubberyusi ng t he
extrusion dryer of the present invention is not particularly |inUed.
Exanpl e pdlpmenis sijettediascudting. ene- based rubber such as a styrene but adi ene

rubber (SBR), a butadi ene rubber (BR), an isoprene rubber (TR),isoprene
bl ock pol yner Thegmeihod forqrrgdusing HIRDRERYEIEY BB KNFFSFREMVERES) " a nitril e

but o g ARAEE CAPE) 1 2R 0B S0, LUBOSE T B0, LKA By voPe

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
(D) 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)

11



E.P.DM, an acrylic rubber, a chlorosul fonated pol yethyl ene rubber, and a
I'l:normLibber; a silicone rubber, a pol yurethane rubber, and the |ike.
[0029] 2. Method for producing rubbery polymner The net hod for
produci ng a rubbery polymer in . present invention (hereinafter, referred
to as "rubbery pol yner production nethod (1)") is a nethod for producing a
rubbery pol ynmer using the above-nentioned extrusion dry (1), and is

charact efjzed Ry dfsg}gg;géodsé&ﬂ&bmoagﬁ i oo [ORERR dexgaﬁ@mnc i,pgs r ubbery

pol yner 1's subjec rying and extrudi ng, cuttihg process in

whi ch ang@ydctddds dutiiip Rehy (RGN IRBAeiSe BURHEFade botreitd drier ~ The net hod
for producing a rubbéry polyner in the present invention (hereinafter,

referred0od2ias "rubbery polynmer production nethod (li)") is a. nethod for
produci ng a rubbery polymer using the above-nenti oned extrusion dryer (1),

and i s char aclngh¢ getinpyrosesspthiegpagorah sesedrodi sheoblads prsiesuttsrblade) ehthehe

| whi S HORiGY SRt R b7 ABBERYAHSIeg eted APy B8 PROPeEiocH fs peeBa1.
ot hods ROy R GRS By REC e BpTis it MM ot P Bbar Jhs B Has) o8t ai ned
ot P, e Bl A U BOGEAR fr BB FheHS, SPRABSb Y In ol oG] 104 s a

drying t@ggﬁ;mkﬂhgegggkﬁmhyﬁgﬁqtb@(hme extrusion dryer through the hopper
and then transferred due to rotation of the screw to the extrusion part

whi | e conpr esBi thg casefuking ag @sgansioheypeapeshulrgeranavhivhads uomirmf sizhe
wat er - cont ai ni ng crunb becone high. due to a heat applied fromthe cylinder
and a shefahe hgatdenplOBe thebrptatihealspeasvnf thihelade pzkrélsmr@tgtabmmém ragged to the

at nosphere throu?h the die nozzle formed in the diew¥$'l mat?r apor and
the I i keframetOfsipil SO0 yRnymaresipisrady e 10940 dsGhdphie .%u[r@efem erably

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.

12



In the cutting process according to the rubbery pol yner production nethods
(I') and (11), the discharged crunb through the die nozzle during expansion
drying is subjected to cutting using the cutter device included in the
extrusion dryer. [0032] In the cutting process; the rotational speed
of the blade part (cutter blade) of the cutter device nmay be appropriately
adj ust ed dependi ng on the properties of the rubbery polyner, processing
anount,lﬁggﬂer of the die nozzle, and the |like. The di nension of the
granul ar- crunb obtained in the cutting process is preferably in the range

from1l to 20 TKE exdRiolRh 40hEMhL8EADdIY 41 i®Which d ungbed B die nozzled (hotehe case of
usi ng an expansi on-type extrusion dryer in which the nom nal size of the

cyl i ndershage: ¥@Bangdube (s1ot)ptnioostalwrs peefbrioéd.t hies Hoadeingdt 2,itlse prtef er abl y i n
the range from 400 to 1,800 rpm nore preferably from500 to 1,600 rpm and
further ¢avedesy ialprqvidadom tboohe extusooartghandabie Feies §avicy O arndisppsed alse of
usi ng an expansi on-type extrusion dryer in which the nom nal size of the
cyl i nderclpganeeX (XFR o & @onal speed of the blade part is preferably in

t he rang é$£n1300 to 1,600 rpm nore preferably from400 to 1,400 rpm and
further Ep rably from500 to 1,200 rpm EXAMPLES [ 0033]

Hereinafter, {hecpipaale § ANEIBRA0LEs PREGIGIGRIFIMSeKRI @1 nad iygeExanpl es
te that t I

usi ng sone draw ngs. e lnventionis not limted to the

fol | ow ng,EXAMR|1RSs a EQRG4]artENaMRAtes declidell dBHPBRSY Skt IPextendingigoan dryer
(1-1) Configuration of expansion-type extrusion dryer

drive part of the cutter device 5, and four stainless steel cutter blades 512 extending

radially from the center part 511.

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 21¢ of the cylinder 21 is 7.5%, and the
tilt angle (angle 02) 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



An expansion-type extrusion dryer | according to Exanple 1 is provided, as
showmn in FIG |, with a cylinder 21 (nom nal 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 nethod) disposed neat the extrusion part 4. [00351

The extrusion part 4 includes a die 41 in which a nunber of die nozzles

(hol e sha ésa&rﬁ:%rﬂ@ﬁ%!g%mﬁ%&ﬁlrg% gﬁlgfgble% e ifer RUIES. Afehpwn in FIG

2, the cutter device I'S provi that 'the extrusion part 4 and the

cutter deymbCenterifihdivaResedtadlin@chfrdRRasesrafidFZolcombe dghg (.00361
The carter device 5 has a blade part 51 as showmn. in FIGS. 1 to 6. The

bl ade pagsdpafsion GglngdesThe cantbaifraparit) sferlthe bajansion sledog et ontisg mat ary shaf t
52 extending froma drive part of the cutter device 5 and four stainless
steel cugtherlehisadasfeBadtooxemveayargneladingridyying savipmenidbroush tsaduct 611

An edge 513 of each cutter blade .512 is plated by hard chrom um pl ati ng

t r eat nmenit0038] The cutter blade 512 is configured, as shown in FIG 6, so

that the,tilt. angle. (angle 01) of surface 512A of the cutter blade 512

t hat fac@éHt“ﬁggSgrt"?rl?g?néﬂ“ﬁﬁf’fq)’wltoﬁ?t?'%esggﬁswpod% “'plane P that is

per pendi Guj 10 Akngxi s 21e of the cylinder 21 is 7.5, and the tilt angle
(angle O )g%yéﬁéurpace 512B of the cutter blade 512 that is opposite to

the extrusi onapafihg Wkpcdink@s R Glwiter-ddi@ilthanfinth Wagberfdmpenp@pdiecul ar to the
axis 21c of the cy%lnder 21 is 300. [0037% (1-2) Function of expansion-type
ext r usi ofkpdhgieii-type extrusion dryer described in (1). The water-containing crumb is a
rubbery polymer (styrene-butadiene (SBR) copolymer) for which the water content
(residual volatile content) was adjusted to 8% to 10% by weight using a drainer and a
screw-type dryer.
The goal in the drying experiment 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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The {Unction of the expansion-type extrusion dryer 1 is described bel ow

A water-containing crunb (rubbery polynmer) synthesized by pol ynerization
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

wat er-containing crunb is transferred due to rotation of the screw 22 to
the extrusion part 4 while conpressing. In this tine, the tenperature and
pressurepof élgg wat er - cont ai ni ng crunb becone high due to a heat ; Applied
fromthe cﬁl nder 21 and a shear heat applied by the screw 22. The crunb is
extruded i nt oTR AU6LrySoBimatwiRTRRE (€ tHoRheE ahinhheasdh&senf Ezh@plefior ned in the
die 41 while water vapor and the like are explosively discharged to the

at nospheg:eeptahst a tdhded fuet inaliginkianeenteh art aadriwdnsy autter blatles Isynahdrdpi eces by t he
cutter device 5. Thereby, water content in the water-containing crunb

decr easeshrompind biating tregmeheansl ahtsriding @iliaBy froexibassitenpatt yenerd aTHe crunb

f t ft th i dryi ng, d t] | nt | i
(17 agreng) BiLer, jhe expansion Sying. and cul Ling Lalo.grantles s . o
0038l (S SRS R B8 ARt B AL e (2 )

perfor magxaqﬁfﬁlgq_ t Iﬁ]’ﬁe%ﬁﬁ*ﬂﬁ)ﬁf}@é@%ﬁ% %wlnyﬁgrgﬁfq(yer described in (1). The

wat er-containing cru I'S a rubbery po st yrene- but adi ene (SM

copol yrrembﬂgr whi ch the water content (residual volatile content) was
adjusted to 8% to 10% by wei ght using a drainer and a screwtype dryer.
The goal Exainplee dryi ng experinment was to obtain a product having a water
content of 1% or |ess by weight, by expansion drying the water-containing
crunb, cutti nghe hibberyyolyrusiwagp dried it thtetsemedeanneieas thost indixagpke 1,

vi bration-type conveyor and a ventilation-type belt conve The bl ade

part 51 @¥fePthal aXeddrarbinciyding a centor ga ang four Ran-plajed etigr é@é%sed at a
I f.8 t0.10 Th tati | th d t. 51 t
Co 800 ¢ ety Foe thr ekl bith g AR et o bR AT RRebsta onat -

speed Of hRIEHE frolublia: SBhualed i AR LADmANIEA! GHsAhEMABIP] Ohe a5 shown

in FIGI, from rusion part in the extrusion dryer to the crunb

di schar ggdjidnoayvesit he dbenhezzsieforned in the die through the duct, and
the crunb was transferred to the subsequent conveyor. The shape and

wat er cofooept of the resultant product, and the operation stability of the
extrusion dryer were eval uated. The evaluation results are shown in Table
1. [0039Comparative 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 water content in the product was cal cul ated by the foll ow ng equation.
Water content. in product (%9 = (water content) (weight of dried polyner
wat er content) x 100 [0040] Exanple 2 The rubbery polyner was dried in the
sanme manner as those |a Exanple 1, except that a. blade part including a
center part and twenty cutter blades by a hard chrom um plating irenmrent

and. extending radially fromthe center part was used as the bl ade part of
the cutter devijce, and the|rotatijonal :gpeed of |the bl ade part was set to
100 to 800 rpm| The nesultant | produdt svas |eval yated in the same manner as
. = . K} .
those i n Exanpl|egll. The|eval uation rlegults .ak€g[shown in Table 1. [0041
B e et :
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except that a blade part including a center part and four non-plated cutter
bl ades extending radially fromthe center part was used as the bl ade part
of the cutter device. The resultant product was evaluated in the sane
manner as those in Exanple 1. The evaluation results are shown in Table 1.

[ 0042] Conparative Exanple 1 The rubbery polynmer was dried in the sane
manner as those in Exanple T. except that expansion drying was perforned

wi t hout R@@yﬂding the cutter device (i.e., without cutting the discharged
crunbs). The resultant product was evaluated in the sanme manner as those in

Exanpl e %_Z)Meﬁmhuﬁiésﬁlﬂ; results are shown in Table I. [0043] Conparative
Exanpl e The rubbery polynmer was dried in the same manner as those

in. Exanpl e 1Cleentyg épin Tdbld | @itk adparpantdrying vid ipadgomanaienitierut parvidiagnd t went y

non-pl ated, cutter bl ades extending radia[lﬁ fromthe center part was used

as the bihagsttgralevicrin €papenative Exatenle dethetdiwhpyiged atripamshapsd $ryne desig usi on
nun, and the rotational speed

o hﬂ?e@géssiglgﬁfy?wé@i@e@f oo K dghs B?%t COFNSY '8 (1% FRECYFHAAE was
S\rlgl gﬁgs\?ﬂf t}xg dﬁcg[gl %;%%S‘es%?{h%rcn?nslb E:(r)]lﬁ %o{. e tlrzgl(nas?(}%rleﬁ, elen'd i:chv%s ﬁé’c%lss% t{'oon results
stop processing. Moreover, since the string-shaped crumb was aggregated, the volatile
components (mainly water) remaining in the rubbery polymer could not be evaporated,
so that the water content (residual volatile content) in the product increased, and did not
meet the standard (1% or less by weight) in some cases.

[0046]

In Comparative Example 2 in which expansion drying was performed using the
dryer provided with the blade part including twenty non-plated cutter blades, 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.

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

17



10045] (2-2) Experinmental results Clearly from Table 1, since
expansi on drying was perfornmed w thout providing the cutter device in
Conpar ative Exanple 1, the discharged string-shaped crunb during expansion
drying twi ned around the kicker of the belt conveyor in the subsequent
stage of the duct. As a result, the crunb could not be transferred, and it
was necessary to stop processing, Mreover, since the string-shaped crunb
was aggr . & lsat.i t i {4 in the
abbory TATEs, e Heuehy e  QIRMR S bERE R, Y Sl E TR LI

(r esi duaghe behwlyet RhEORLERMIink A HiglEsREIRUCEHadNGELASEHyingHodkd not nmeet the
standard (1% or |less by weight) 1n sone eases. [0046 I n Conparative
Exanpl e gibseyuehi tolexpxpansirgng doylidrig effasembr feofonedd, nad e, withecatepeém pr ovi ded
with the blade part including twenty non-plated cutter blades, a part of

t he strithgrehlipeidredushtruldbe taducidiod. Yoanldseby Bigighhe cutter device, the
wat er content in the resultant product was decreased as conpared with
Conpar at [(\%S]Exarrpl e 1., and the. conveying operation was not hindered.

I n Conparativ anpl .2, . however, the. string-shapged.cr i ned around
t he Clr,lrft er bl ﬁ’d@imﬁe Zﬁh@glc reéﬁ?fﬁi(fnh%ylé%“r’aﬁ |5f§m|cl)gdre SI?%t%gﬁr@;e\gxt r usi onudr yer
was cl Oggé%e&%h' the ¥83e P& ERARAN MI@C iRl %e&&%%a&g,;wtgaghgf%&ﬁfnapl ades

will bre ue to an I ncrease I n cont frequency wt I schar ged
crunb i fsfe_@@of Aedddenat wiRqed t&256 At gbad@e&%ﬁerﬁfont),%dﬂtr ofahe of Conparative
Exanpl e is increased to 600 to 1,000 rpm and netal foreign matter w ||
he m xedstring-ehdpee cpmogiwas cut[iid4rdnules by thOouttdndeatighe Wwated coritentkxtrepl e | i n
whi ch expansi on drying was perforned using the dryer provided with the

bl ade paresultant predizeigvdsoigerepsedtas dompatedrwil] Garmpardesckidsenie 1j gnd(thy | i he

di scharged string-shaped crunb could be suff.icientl t.into crunb

havi ng aCUIVRBREOBFH2BPN ¥BHIR! hindsrad MP’E?@Y?’TQSIP‘F%[%E ﬁ‘t‘t%leér%&ladlé%?”@@. p%*ﬁ%r efore, a

snoot h djyi rocess coul e inmpl enent ed t hout .causi aproblemin
whi oh t i SHPERREEGuE e ke huo BAghiRn vehad Cbeing PRrRs Ot he
conveyi ng,QPElAEL QRnlvwhen 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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hi ndered. Since the discharged crunb was not aggregated, and coul d be
supplied to the conveyer iVhile maintaining a high specific surface area,
the drying process subsequent to expansion drying could be efficiently
performed, and the water content in the resultant product could he reduced
to 0.5%or |less by weight. [004, 8] In Exanple 2 in which expansion
drying was perforned using the dryer provided with the bl ade part including
twenty p t I : e part
wme 100 H S B e A e R P S Pt umb
was cut {Hteind-amples. by the cutter device, the water content in the

resul tant product was decreased as conpared with Conparative Exanple 1, and
t he conveyi ngThperatiegdstan@sofniat blhdaplet eds 1ovbaseavgraredsiitic Exdrhgleduddcer bl ades
were plated, the string-shaped crunb could be cut into granules wthout
causi ng Breakegsadss vidhengtutated bl ades even when the rotational speed of the
bl ade part ﬁﬁs 250 to 800 rpm (hi gh-speed operation). Note that the
string-shgé crunb twi ned around the cutter blades to sonic extent when.

h [ d of .th | ad : 1 (] ow d
operati on) . Tiararnre o eRL B RRRY noBReef bk PR Meb RN UL BT i on

dryer ma ] 9§ﬁﬁ 1.0g; : uﬁgﬂﬁ i on the
processi%gggﬁghﬁﬁﬂgﬁgg?ﬂgﬁaﬁﬁg§ e§§%ﬁgﬂf%%g§?%ﬁgﬁ9§gée o?g%ﬁ%dblade part
is 250 t@goB808e éﬂmsﬁdﬂﬂﬂt@ﬁ}e@gh@g%h@éeidpn) , the discharged crunb fromthe
extrusion part may clog the blade part due to an increase in contact
frequency between the cutter blades and the di scharged crunb dependi ng on

t he processin% anount and the like. [004.91 In Exanple 3 in which
expansi oINAUPIlRGA BB AGFPd using the dryer provided with the bl ade part
includina%f ur non-plated cutter blades, the string-shaped crunb could be
sufficie (Fi]cut into a crunb having a dinension of about 1 to 10 cm in

t he sane mann as _those in Exanple wi t hout causi.ng.. in e to the
i schar ged. r ubBeROBUERirisR PHAT: St PRt by ERPAT RiBbERARHE e, "The
dryin S L I e efficientl
pe?fr?ngg@@ﬁgﬁﬁugﬁéﬁgg%g%O%gﬁ?éﬁﬁﬁghga?ﬂ%%?ggg tgﬁﬁcgroduct couldybe
reduced to 0,5% or less by weight in the same manner as those in Exanple 1.

The wear resistance of the blade part was | ow as conpared with Exanple 1
si nce t hEXCWAMNATIONAOE'ST hile R FiERENIC A INE VI BERGH 0]

[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

19



It was thus confirnmed that a rubbery polyner can be efficiently dried using
t he expansi on-type dryei according to the present invention even if the
crunb di scharged fromthe extrusion, part is in a string-shaped, | NDUSTRI AL
APP LI - CANON [ 0051] The extrusion drying apparatus of the present
invention is suitably used for the production of a rubbery polynmer having a
w de range of properties, EXPLANATI ON OF THE REFERENCE NUMBERS [ 0052]
| . extrusion dying apparatus, 21. egyldjRger, 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
CLAIM5S 1, An expansion-type extrusion dryer for a rubbery polyner,
char act et.ifgeekpansivirétpeaxtrosion éryedéoriageblfeny pelytier, nhamastenxtdrindea ar ubber y
pol ynmer is disposed near an extrusion part through which a rubbery pol yner
i s extruds@r deyier fonavttisapg cxided rubkepy pelyeshisrdigosednasr ayextpiian i ng a
| at ed b| ade . . . . .
P through which a rubbery polymer is extruded, and that said cutter device comprises a
blade part having a plated blade.
2. The expansion-type extrusion dryer for a rubbery polymer according to Claim 1,
wherein the plating treatment of said plated blade is a hard chromium plating treatment
or a nickel-phosphorus plating treatment.
3. The expansion-type extrusion dryer for a rubbery polymer according to Claim 1 or 2,
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.
4. 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.
5. The expansion-type extrusion dryer for a rubbery polymer according to Claim 4,
wherein said blades are plated.
6. The expansion-type extrusion dryer for a rubbery polymer according to Claim 5,
wherein the plating treatment of said 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
Claims 4 to 6, 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.
8. A method for producing a rubbery polymer using said extrusion dryer according to
any one of Claims 1 to 3, 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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2. The expansion-type extrusion dryer for a rubbery polynmer according to
Claiml, wherein the plating treatnent of said plated blade is a hard
chromium pl ating treatnment or a nickel -phosphorus plating treatnent. 3.
The expansion-type extrusion dryer for a rubbery polynmer according to Caim
1 or 2, wherein said extrusion. part conprises a die, and wherein said

bl ade part and said die are disposed at a clearance of 2 mai to 100 mm 4,
An expansi Ops. L On . A . % - rized in
hat o o ol e R L pose
near an @xtdéreSifanaipard totNepugheriibgtompildblen\xpasiyimpfocts iexhidded, and
that said cutter device conprises a center part and a bl ade part having 2
to 10 bl sdésibbadi@ilyyerex s@peitabtofdrome sad dxicehtg rangarctitting procEkein

expansi on-type extrusion dryer for a rubbery polymer according to C aim 4,
wher ei n 9hice apleaededapbbyy apb@er issubEeeddg pa@Ron- t ype extrusion dryer for
a rubbery polyner according to Claim5, wherein the plating treatnent of
said plated blade is a hard chromum plating treatnment or a

ni ckel - phosphorus plating treatnment. 7. The expansion-type extrusion dryer
for a. rubbery polyner according to any one of Clains 4 to 6, wherein said
extrusion part conprises a die, and. wherein said blade part and said die
are disposed at a clearance of 2 mmto 100 nm 8. A nethod for producing a
rubbery pol ymer using said extrusion dryer according to any one of Clains 1
to 3, characterized by conprising an extrusion process in which said
rubbery polynmer is subjected to drying and extrudi ng, and a cutting process
in which an extruded rubbery polynmer is subjected to cutting. had
for pducUg a rubbery polymer using said extrusion dryer according to any
one of CL 'Ins 4 to 7, characterized by Ciniiptising an extrusion
procussllIs:t.|bach .rubl aery polyrner iu subjected to drying find
extrudiug nt cutting protttess which an extruded rubbery pol yner
p,:aubjeejed to m nium
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