WO 00/ 07799 PCT/JP99/ 04191 1 DESCRI PTION TW N SCREW EXTRUDER, METHOD OF
MAKI NG AROVATI C PCLYCARBONATE USI NG A TW N SCREW EXTRUDER, AND METHOD OF
REMOVI NG VOLATI LES FROM AN AROVATI C POLYCARBONATE MELT 5 Aar ground of the
Invention Field of the Invention The present invention relates to an
appar at usy@ogloasget hod for kneadi ng conponents into an ar opet/ress/o4191 *
pol ycarbonate. Mdre specifically, it r&lates to a kneadinrg—apparatus—and
met hod 10 which have an excel |l ent kneading effect, suppress coloration
crosslinking and gel ation due to tOdEScrsP@Eoce of a resin mlmmmm M a| n a
product having a small content of foreign matter when co

kneaded, such as a terminal OH group capping agent, catal yst*ldaesactlvator
devol atl I | 2| n ent 15 and resin additives are added to and kneaded into
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pol ycar bonate and the inprovenent of -.the extruder. 20 Prior Art Aromatic

pol ycarb wi el S I i ous purposes due t I I ent
mechani cal properir €s suc as |rrpac resi stance .and trans’mm mwmmm
met hods f r gguad tic polycar bonat es i ncl ude an ION.

I nterfacial polynerization nethod in which a di hydroxy corrpoun and
phosgene e dresenlty imsestetioni rkledss dtdiean appawattymlamira zet thod

met hod in_which an ester exchange reaction between a di hydroxy conpound
and a car%@ﬁﬂ@%‘iﬁngm%ﬁt%ﬁ*eﬂﬁc’aﬂ?@w sEemMA e Plf?é-ét‘tqarrgb%éltﬁedﬁéée
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Cofaonaﬂéhyéhmkégaulexcellentkneadingeffect,suppresscoloratlon,

crosslinking and gelation due to the residence of a.reéin and
can obtain a product having a small content of foreign matter
when components to be kneaded, such as a terminal OH group
capping agent, catalyst deactivator,'devolatilizing agent

15 and resin additives are added to and kneaded into an aromatic
polycarbonate. Particularly, it relates to a twin screw
e#truder for adding and kneading the above components into
an aromatic polycarbonate and the improvement of the
extruder.

20 Prior Art

Aromatic polycarbonates are widely used for various_

purposes due to their excellent mechanical properties such
as impact_resistance and transparency. Known methods for
producing such aromatic polycarbonates include an

25 interfacial polymerization mefhod in which a dihydroxy
compound and phosgene are directly reacted with each other,
a melt polymerization method in which an ester exchange
reaction between a dihydroxy compound and a carbonic acid
diester is carried out under heating and reduced pressure,

30 and the like.



internmeshing twin screw extruder. In this kneading step, the coloration,
crosslinking and gel ation of the aromatic 5 pol ycarbonate occur, and the
content of foreign matter contained in the aronmatic pol ycarbonate

i ncreases, thereby exerting a great influence upon the quality of a final
product. Twewxeopeobl ens are serious for an aronatic pol yceemmageasmhi ch
has recently been used in optical 10 reéording nmedia that is required high
recordi ng density and high accuracy, such as a DVD, MO and CDR because
such problens arcaramation rdd cgalbaniede eraiaedi Pgcpoilnmeuénadiapon t he
optical properties_s bl.ock, error. rate and nechani cal roperties
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product. It ;h%e2HeORE £ tWRin kPR BaE Had NV ERLI QY & Qnaaexhges@ep,k@ﬁ@di ng
apparatus and nethod for producing an aromatic pol ycarbonate whi ch has an

extrenely spallbraonbentcobsédigkgng amdtgslanfonsofr ere f a0omaest dence
deterioration such as 20 coloration, crosslinking or gelation when the
aromat¥c pBPYEaRrbPAREES| SCEBTheaRPeblRedcoR e VaPf ofiRTeDEDOPRFERE  Bri ef

Description _of .the Accompanyin awi_ngs_ Fi gs. (a). to ). are oblique,
side and fr SRPTOLBGE l%ggé%o%%ba[{lhce pcog‘ﬁ' !aﬁgjroé’ﬁ]toenslnc?fre\?%%iso_ugEEESLr%nt s
fitted ontoexbbeiRgEgsEsEWnERlehc@fufordl ¥hE AL B LI ERUEEKa ] bRoERELPT esent
invention, at |east one 'segnent' is used to construct an wunit'
constituting a ' Mthde'protHigps Zane sersitousc tfioralardizagmeahitcypi cal | y showi ng

the 30 arrangerrent of the nodules of the twin screw extruder of the WO
00/ 07799 PCPP3p9drbanate shighelag: reRgRRLYoRSeRi §sed {8 aprktfRhmtic

Coed 8ol SgRYEhEA! e POLLERL 0-NRL LY By GRTENEN  praS Bl L1
of a scrubbas ghobyc ek Bpakchsas i pvhe MOhheWd DO BegyrIk@Buch problems
as coloration and gelation have a direct influence upon the
optical properties such as a block error rate and mechanical
properties such as tensile strength, flexural strength and
15 toughness of a final product.
It is an object of the present invention to provide a
'kneading apparatus and method for producing an aromatic
polycarbonate which has an extremely small content of foreign
matter and is free from residence deterioration such as

20 coloration, crosslinking or gelation when the aromatic

polycarbonate is to be kneaded with various components.

Brief D {Dti £ t] 2 . D :
Figs. 1 (a) to (g) are oblique, side and front views

25 showing the configurations of various segments fitted onto
the each screw shaft of a twin screw extruder (in the present
invention, at least one 'segment’ 1is used to construct an
'unit’ constituting a 'module’);

Fig. 2 is a structural diagram typically showing the

30 arrangement of the modules of the twin screw extruder of the



Fig: 5 is a diagramshow ng the formof conical spray containing liquid
drops inside a spray cone (solid conical spray); and 10 Fig. 6 is a

di agram showi ng the form of conical spray whose inside is hollow (hollow
coni cal spray). Reference nunerals in Figs. 3 to 5 denote the' follow ng

el ement sywd§oghrdacuum generat or (vacuum punp) 2 vacuum | i necBIspPawIndzzl e
4 outlet for the vacuumline 5 inlet for the vapor line 20 6 outlet for-

t he scrubbing solution Iine 7 scrubbing solution storage tank 8

i nstal | atd 0 &gl enbehween ;scrubber and vapor inlet line -9 vapor line 10
scrubber "25 11 scrubbing solution line 12 scrubbing solution line 13

scrubbi ng sol uFign pudP a $éheefor BEAid§thnes alBysCremiioig coal1dd©mgi ne
30 16 scrubbing solution |ine WD 00/07799 PCT/JP99/04191 4 17 scrubbing

sol uti on v kxhhl gi sempbonentslacoompaned|wint hevarer2@apogamijsadicatgsd 21
twin screw extruder 22 |iquid |n{ect|on nozzle 23 to 25 liquid injection
nozzle Té?ﬁﬁ“f%?etﬁﬁlﬂnﬁF§Qﬁ WRCERELEder and related to these 10 in this

eX I 1ication gﬁan %f fo”(ﬁwkg %Soflgaéééhgég% bgﬁ$ g%%d§g¥§££§eg§d For
pl anati on.
the collection system:
Fig. 5 is a diagram showing the form of conical spray
containing liquid drops inside a spray cone (solid conical
spray):; and

10 Fig. 6 is a diagram showing the form of conical spray

whose inside is hollow (hollow conical spray).

Reference numerals in Figs. 3 to 5 denote the following

elements.
15 1 vacuum generator (wvacuum pump)
2 vacuum line
3 spray nozzle
4 outlet for the vacuum line
5 inlet for the vapor 1line
20 6 outlet for the scrubbing solution line
7 scrubbing solution storage tank
8 installation angle between scrubber and vapor inlet line
9 vapor line
10 scrubber
25 11 scrubbing soclution line
12 scrubbing solution line
13 scrubbing solution pump
14 separator (filter)
15 scrubbing solution line

30 16 scrubbing solution line



A figure on the left side of Fig. 1(a) is a perspective view of a

spi ndl e-shaped flat plate fitted onto the single screw shaft of an
extruder, a figure in the mddle is a side 15 view of the spindl e-shaped
flat plate fitted onto the screw shaft of the extruder when seen froma
di rection pev@eHei’eul ar to the center of the screw shaft FCTUR/MIMr Lider
and a figure on the right side is a frofht view of the spindl e-shaped f1at
plate fitted onto the screw shaft of the extruder when seen 20 fromthe
direction of 1{h&cEehP+29 ofCthel @R r&lF S Iing 1hee extruder (on a
domnstrean1s&gez.0fgg. 1(b) is a conbination of oblique, side and front

vi ews of a back ﬂneading segnent. Fig. 1(c) is a conbination of oblique,
side and fropy £25yVhewsrof a forward kneadi ng segnent. Fig. 1(d) is a
conmbi nati on of oblique, side and front views of a neutral kneading
segnent. Fi g20lg¢egamsjackenbi nati on of oblique, side and front views of a
seal ring segnent. 30 Fig. 1(f)_is a conbination of oblique, side and front
WO 00/ 7799 PETFYPROFORA91eXErY4@Rs of a full-flight segnent. Fig. 1(g) is

a conbinatiog,o L ] front views of a back flight segnent. A
resin noves ?%o%%?g#é %j?$%ﬂ$n?£§%%£goblique views 5 of Figs. 1 (a) to 1l

(g9) . In thissspechbi caghod, id hect D6 Pt s1e and short axis of the flat
pl ate mean |l engths indicated by nunerals 1 and 2 in the front view of Fig.
1(a). The term"agitation element” neans a screw segnent having a specific

shape for the purpose of stirring, kneadin 10, and transferring a resin
according to the ?%rfé“tsi ORT AR 558$0‘Tnt hsTeAtdofe 28 Fosthede

extrudgs, sugh ag;a Qaggikf@@pi&g_méﬁgwtfofp%mrdpli@fgadi 9)Segnepg,) or
neutral kneadi ng segnent which will be described heréinafter. The
expressi on "apeaudednshéeane sdee” £ o agsp Patlovnsh [ eam
A figure on the left side of Fig. 1(a) is a perspective
view of a spindle-shaped flat plate fitted onto the single
screw shaft of an extruder, a figure in the middle is a side
15 view of the spindle-shaped flat plate fitted onto the screw
shaft of the extruder when seen froma direction perpendicular
to the center of the screw shaft of the extruder and a figure
on the right side is a front view of the spindle-shaped flat
plate fitted onto the screw shaft of the extruder when seen
20 from the direction of the center of the screw shaft of the
extruder (on a downstream side).
Fig. 1(b) is a combination of oblique, side and front
views of a back kneading segment.
Fig. 1{(c) is a combination of oblique, side and front
25 views of a forward kneading segment.
Fig. 1(d) is a combination of oblique, side and front
views of a neutral kneading segment.
Fig. 1l(e) is a combination of oblique, side and front
views of a seal ring segment.

30 Fig. 1(f) is a combination of obligue, side and front



15 side of a flow of a resin to be kneaded. Back kneading unit; As shown in
Fig. 1 (b) , the "back kneadi ng segnent" means an agitation el enent
ctonstructed by conbining together a 20 plurality of (generally 5 to 13)
flat plates having basically a spindl e shape when seen froma transverse

di recti orwofoodt8® tw n screw extruder. The spindl e-shaped frew/Igvasios are
conbi ned together in a direction opposite to the traveling direction of-
the resin in such a manner that they are shifted 25 from one another at a
phase angtieewsrgér at fawl 10 kinghsmakgeventt.nan 90 in a negative direction
when the rotating direction of the screw shaft of the extruder is
positive, and fHE ceht@l i%fatrembdpakisiafaf pekeguehr side and fremsecti on
poi nt  between t?e | ong .axi s, and the shaort axis of each of the 30

spi ndl e- st=ptd Pfaf Iag:t]%sélrh&étdﬁfagﬁ‘ﬁn&n per pendi cul ar to WD 00/ 07799

PCTI JP90/ 04191 G410, Spiodbershiapag & 4 Blage, 10 the Lo serew,

ext ruder, the agitation units are sét suc

anog her. d# fips Presented NVeRS L ongn & i OWH £OEkE 8LithS Of e 1! e back
kneadi ng segrrlertﬁsf is§cgltied G‘%‘;ck kr#leadi ngUSCbS gﬁ??rat&%&rwat?lc? l%r?gl%g}aﬁ{g'%uni t;

As shown dmd Féigort(ak.ist e "tfros wal &t kpeadengies@0 MRS gth SLAAG1 3R taG At i on
el ement constructed by conbining together 10 a plurality of (generally 5
to 13) fInmgraleslhand@ basi thel frangpividw shapégwhan aseen from a
transverse direction of the tw n screw extruder. The spindle-shaped fl at
plates are comBtheteEBgefRétanion ctleBePsn BIRULT t2 $6TENeSEOMRA ng
directior})é)\;iﬁhe resi nto that 15 they are

2 T \ lcbs<-:i_lél1<neafdoed kln such a ma&ne%.
shi fted from one anorher at HBRaF ARG BUFRASS Othahita189d KREPCENS han
9016N a ROSd tirus HdLL1HG WAsH d HecorRlidld RY hE 85l O shaf t
of the extruderr (S posi?i ve and, aﬁgt edcent er g{‘}t elgéragv]\fgﬁg%{%\gﬁasses
in throughtae s8§AERRCSE ANtRANNS cBeV WS rdder | Age4sSa MUEKR RBeading
segment, forward kneading segment or neutral kneading segment
which will be described hereinafter.
The expression "on a downstream side” means a downstream

15 side of a flow of a resin to be kneaded.

Béck kneading unit;
As shown in Fig. 1(b), the "back kneading segment” means
an agitation element constructed by combining together a
20 plurality of (generally 5 to 13) flat plates having basically
a spindle shape when seen from a transverse direction of the
twin screw extruder. The spindle-shaped flat plates are
combined together in a direction opposife to the traveling
direction of the resin in such a manner that they are shifted
25 from one another at a phase angle larger than 0° and smaller
than 90° in a negative direction when the rotating direction
of the screw shaft of the extruder is positive, and the center
of the screw shaft passes throuéh an intersection point
between the long axis and the short axis of each of the

30 spindle-shaped flat plates in a direction perpendicular to



20 short axis of each of the spindle-shaped flat plates in a direction
perpendi cul ar to the spindle-shaped flat plate. In the twin screw
extruder, the agitation units are set such that they engage with one
another. In the present invention, a group consisting of at |east one
forward kneadd vop7segment is 25 called "forward kneadi ng uRETAPIIEISt r 4l
kneading unit; As shown in Fig. 1(d), tHe "neutral kneading segnent" mneans
an agitation elenent constructed by conbining together 30 a plurality of
(general |y 5the sE@ndleatshaipetided ladvphgtbasisathy VWOiL00$ 0799 % PCTUIFO9/ 04191

7 a spindle shape when seen froma transverse direction to the thickness
of the twin St & 0der P 1Fie 2SHi AGFeSYRBpEAa T FREY pPRFRES A¥ B R FF ned

together in ﬂtﬁémearnaepeﬁha Wate JBY 1 nBER £ TURST 2NT 4 AL % o3l f8 gI pergone

anot her at a phase angle 5 of 900 in the rotating dirtection o e screw
shaft of thele&xt raiternadnkodlicenisegmeh tt He seraw s afdckpasees il ough
an intersection point between the |ong axis and the short axis of each of
t he spiSndl e-Whitped flat plates in a direction perpendicular to the

spi ndl e-shaped flat plate. In the twin 10 screw extruder, the agitation
units are set such that they engage with one another. In the present

invention, aghois GRS Std MhiQf; at | east one neutral kneading segnent is
called "neutral kneading unit". 15 Full-flight unit; As shown in Fig. 1(f)

, the "full-flighhssegoentin rieians 1(arn ,agheal Eonwakranentalligyresgme syl r al
rotary blade portion of the extruder, which is forned spirally around the
screw shaf tmeAng §8 @t FEEOD KilEAGHt aoBF ERRCHAE Rh69abipiipgl tothe®ect i on

is set, to nove.the.,cesin j t?e avel | irectio f t.he resin t he
rotation of TR&EVEEHS so%awe% r?#éy\éé’x %ggé%laetAp%glg?so VRGP IR TS

locate on eaghsGiaW shabt Wied RRInVERBm & GireWn S F3KlQN rBR ta%nt O MBS Wi th
each other (segnent). In the present invention, a group consisting of at
| east one twin screw extruder. The spindle-shaped flat plates are
combined together in a direction opposite to the traveling
direction of the resin to be kneaded in such a manner that
15 they are shifted from one another at a phase angle larger than
0° and smaller than 90° in a positive direction when the
rotating direction of the screw shaft of the extruder is
positive and, and the center of the screw shaft passes in
through an intersection point between the long axis and the
20 short axis of each of the spindle-shaped flat plates in a
direction perpendicular to the spindle-shaped flat plate. In
the twin screw extruder, the agitation units are set such that
they engage with one another. In the present invention, a

group consisting of at least one forward kneading segment is

25 called "forward kneading unit”.

Neutral kneading unit;
As shown in Fig. 1(d), the "neutral kneading segment”
means an agitation element constructed by combining together

30 aplurality of (generally 5 to 13) flat plates having basically



25 tfull-flight segnent is called "full-flight unit". Back flight unit; As
shown in Fig. 1 (g) , the "back flight segnent” neans an agitation el enent
figured a spiral rotary blade portion 30 of the extruder, which is formed
spirally around the screw WO 00/ 07799 PCT/JP99/04191 8 shaft of the

ext r uder wab 0d1esae9 a break and whose spiral direction is setPEHIREMBPEIN hé
resin in a backward direction of the résin by the rotation of the screw
shaft of the extruder. A pair of such segnents |ocate on each screw shaft
of the tw spimstiewkape weensseas foonmeshtmahbveade diherc{ segnedtyhe | n
the present invention, a group consisting of at |east one back flight
segnent ithigkpeds” pickhE igain ufFreV it Agruni Theloping l'enstzaped unit”
means an agitatjon elenent of a twin screw extruder, which is installed to

knead t hd XBnPIehts 25F THBPHPRESeHP S iigh SHiR % "ERRa T dhiad Wey
installi i ng..uni f di it and t
I nstalll é@ﬁm?@%t%ﬁgﬁﬁ‘?} %gu‘%‘éé% £ 06,1 gruard kneading au%:ﬁliarsgeg.angle Seal

neut r al neadl ng uni in~“a desired order repeatedly as re

ring unitse Asopshpyneha Eb&-atla(ﬁ .diPECtI®H df NEhdNbLreWEARS AN oégéﬁeg“ on

unit conposed of at |east one flat plate having a circular shape in

transver s hti@eti oandTheecardete of oEheh20 s shaft phskBe @RI
passes through the center of the disk in a direction perpendicular to the
di sk. Therséatensectiontppietdrtwehn thavsinggxfs thd tkeishend aass such
a structure that the resin passes through a cl earance between a cylinder
body and @heedeh| ofi ffeufiningteyghamed Shat phptesTHa "aedireatisaal

unit" neans_an i tation e% nment .of.. a twin sc m/exiruder, which is,

i nstal | o STPERABPBIAT (st PEaRP LBGNT T aRada OhrRt? Em phRLTRR THeR eof

to 4 ake @éééwegktruder, the agitation units are set such that they
engage with one another. 1In the present invention, a group
consisting of at least one neutral kneading segment is called

"neutral kneading unit”.

15 Full-flight unit;

As shown in Fig. 1(f), the “"full-flight segment” means
an agitation element figured a spiral rotary blade portion
of the extruder, which is formed spirally around the screw
shaft of the extruder without a break and whose spiral

20 direction is set to move the resin in the traveling direction
of the resin by the rotation of the screw shaft of the extruder.
A pair of such segments locate on each screw shaft of the twine
screw extruder so as to mesh with each other (segment). 1In
the present invention, a group consisting of at least one

25 full-£flight segment is called "full-flight unit”.

Back flight unit;
As shown in Fig. 1(g), the "back flight segment” means
an agitation element figured a spiral rotary blade portion

30 of the extruder, which is formed spirally around the screw



30 operation pressures. It neans an agitation el enent including WO 00/ 07799
PCT/JP99/ 04191 9 a portion whose space is substantially conpletely filled
with the resin to be kneaded when the section of the extruder is seen,
and the sealing ring unit or the back flight unit can be the material seal
unit. 5 Theveax@rog®gi on "internmeshing twin screw extruder" BSTIRPEHher ein
nmeans an extruder having excellent trangfer, reaction, kneading and

devol atilizing functions, whose right and |left shafts are nmeshed with each
ot her to obts&iaftaciOtbel extkedarngithbett aahderknevé aheesi gphcralporti on of

the resin. The expression "resin fillig? rate” means the ratio of the
vol ume of a9AdIeCERACFedPnSEs EATYEE UMRE ofe Skt & iIFRTET % With eSErion

extruder. 13 MianseLon b%ojclﬂzr}g)t%r%?tol?uré)pg:ﬁr@es\%%gﬁtaﬁgwﬁﬁ&‘g O%uﬂi'&

inventors of the present” 1 nvention hav at the ve ogTect of

the present A paverds 8lchSsednieri tedoby tdSéM@ axnBdube ¥ bECted thi n20
sel ecting specific units fromvarious units described above to be fitted
onto the scrseweshgktraofieansexas udemestdwédhbeachgothaesesedmantvari dos

additive conmponents are to be kneaded into an aromatic _pol ycarbonate in
S oy ohabTotert Srverdiste o gecaparons LRr RS Ok ataRR st ohaBRak. ther g

25 is provi dad @7 2LQMRLLC 180LYGALRORBLEKEXLGYHer yhhkeh is a twin screw

extruder for kneadi ng conponents into a nolten aromatic polycarbonate, the
extruder conprising at |east one nodule (to be referred to as "nodule A"
herei nafter) consisting of a kneading unit, a material seal unit, a back
kneadi ng uni¥*e3@iRgd Uiftul | -flight unit which are arranged from an upstream

VO 00/197799 PCT/ ‘J'Fl?g/“(%’l]é%]din]gounit" means an agitation element of a twin

screw extruder, which is installed to knead the components
of the present invention and is constructed by installing the
back kneading unit, the forward kneading unit and the neutral
kneading unit in a desired order repeatedly as required.
15
Seal ring unit;
As shown in Fig. 1l(e), the "seal ring unit” means an
agitation unit composed of at least one flat plate having a
circular shape in a transverse direction. The center of the
20 screw shaft of the extruder passes through the center of the
disk in a direction perpendicular to the disk. The seal ring
unit prevents the traveling of the resin and has such a
structure that the resin passes through a clearance between
a cylinder body and the seal ring unit.
25
Material Seal Unit;
The "material seal unit” means an agitation element of
a twin screw extruder, which is installed to enable an upstream
portion and a downstream portion thereof to take different

30 operation pressures. It means an agitationelement including



side to a downstream side. According to the present invention, there is
further provided an aromatic pol ycarbonate extruder which is a twin screw
extruder for kneading conponents into a nolten aromatic 5 pol ycarbonat e,

the extruder conprising at |east one nodule (to be referred to as "nodul e
B" herei n¥P0&P}79%0nsi sting of a neutral kneading unit or f&EHEPA/MIRA ng
unit, a back kneading unit and a full-91ight unit which are arranged from
a downstream side to an upstream side. 10 According to the present

i nventi on} pomrion syifard kprceriovsdbd tantsitdblly cfokpadiely €aMN@@EeRishi Nt o
an aromatic polycarbonate using a twin screw extruder conprising at |east
one of th@hﬁnﬁﬁFéDAﬁanHethéeﬁ&ﬁﬂeyﬁ?nt¢kﬁn%9ﬁ6éQﬂnﬁﬁ|%ﬂ¢mFXtuppby|mg t he

conponents to a_specific area of the nodule and 15 discharging volatile
Component £t R onrBBsEbel FPALIN ARG HITL hoRE| Bigs BARK S LUSh frh At ofan: C

poIycarbp%gtghgngg@é§15¥¥§ggiua gnd nethod of the present invention wll
[

be described I'n tail erei nund 20 A description is first given of the
arogatic 'polycarbonate in the present invention. In the present invention,
resi dence deterioration such as the coloration, .crosslinking or gelation

of aresinis Thppsepsedshynisingtébreshavry ttwdnsecauwedEtHedewhegst he
25 conponents are kneaded into the resin and a resin having an extrenely

“smal | coneead beredmeimpaimtaRr exdrWwieprivavied. e¥selhendr ammrisfer,

pol ycarbonate resin to bhe supplied to an_interneshing twin screw extruder,
aronatic 56P9E&Pﬁon5P€adF§§“ﬁ?dd%?HPﬁé&lﬂfJﬁh?SdﬁénRﬁéﬂﬁsneWH8§§55é9h§e may

be used. e, for exanpl at _ar b reactlon WO
00/ 07799 /EE& S AT el weg%dgwm@él BRE g8 kotain
pr%ursorséyfhca%anahﬁsmw 8n 80 G S UE e §1ﬁ%tn i%e@&mb@eth@ the

presence of a known acid receptor and a nDIecu ar wel
resin.

The expression "resin filling rate” means the ratio of
the volume of a molten resin to the volume of a space in the
twin screw extruder.

15
Means for Solving the Problem

Studies conducted by the inventors of the present
invention have revealed that the above object of the present
invention is attained by using a module constructed by

20 selecting specific units from various units described above
to be fitted onto the screw shaft of an extruder and combining
these when various additive components are to be kneaded into
an aromatic polycarbonate using a twin screw extruder.

Therefore, according to the present invention, there

25 is provided an aromatic polycarbonate extruder which is a twin
screw extruder for kneading components into a molten aromatic
polycarbonate, the extruder comprising at least one module
(to be referred to as "module A".hereinafter) consisting of
a kneading unit, a material seal unit, a back kneading unit

30 and a full-flight unit which are arranged from an upstream



control agent (interfacial polynerization) and what are 5 produced by nelt
pol ycondensi ng an aromati c di ol conpound and a carbonic acid diester in
the presence of an ester exchange catalyst or the like (nelt

pol ymreri zation). Particularly when polynerization is carried out ‘

cont i nuousl| ya ew/a®eordance with the latter nethod, if thePEWRPBHPW
extruder nust be 10 stopped to renove fdPeign matter generated in the twn
screw extruder, the pol ycondensation step nust be stopped imrediately
because t he gicleydondenivamisdirestresigied t he kneading step using the twin

screw extruder are directly connected to each other. Therefore, a great
effect can be 15 BBEEAFRAERILYC eF PR PEEFFRT tIRVEREHCR 0 ERYP® the BPFERAT on of

the twin s ext e Leh i j i he neration
of tor el gn iaaRtd Wirerbiathe B0 LEGLIEEG DY SHANIESS WA LNE, OSIREL

invention i safwaekageass!nor RpphieHgtcombrAmiBihe opPhyeaehanaitald ch i's
produced by the 20 nelt polynerization nmethod. Illustrative exanples of the

aromat b¢c di dolysazherdteusdde pxitifadesl copprysbndentat ¢ant i ord ubaiudies ( 4-

hydroxyphenyég t hane, 2, 2-bi s(4-hydraxyphenyl ) propane .

2) 2 bi 5( 4- hyh DR SSREERGAPRRT ) PIRSH E 4PAFBLBES 155) consisting of

hydroxyphenyd JARLANG knfearilies Wity de0Bbrdata RntaAophand!) B gagRe,

2, 2- bi s(4- hydroxy- 3, 5- di brormophenyl) propane, bi s(4-hydroxyphenyl) oxi de,

bi s( 3, 5- di climyaatihrdydd axygphenyhlaxifdeghp, phit dityeh @epdaphenyéd from

3, 3" -dichloro-4, 4" -di hydroxydi phenyl, 30 bi s(hydroxyphenyl)sul fone,

resorcinol , fhyWEffiGFRTe, siHes QR0 PO/MPFLFPAPCELARO9/ 04191 12

di hydr.axy-2, 5-di c Ioro?enze e, 4-di hydr oxy- 3-. net hy] benzene,

bi 5L 428y oxyphend PRRERE e antBi BT 5o Ryl S RRET)T ) SRT TS G TR o

these, 2, 2- Qis{Aradty H NN D NHRRANGd T dRdnlerit Arilnt oPragf aiogdtie

Il1lustrative exanples of the carbonic acid diester include diphenyl

carbonat e, dvditcdrpardionaténg a twin screw extruder comprising at least
one of the module A and the module B, the method comprising
supplying the components to a specific area of the module and

15 discharging volatile components from a specific area of the

module as required.

The aromatic polycarbonate kneading apparatus and
method of the present invention will be described in detail
hereinunder.

20 A description is first given of the aromatic
polycarbonate in the present invention.

In the present invention, residence deterioration such
as the coloration, crosslinking or gelation of a resin is
suppressed by using the above twin screw extruder when the

25 components are kneaded into the resin and a resin having an
extremely small content of foreign matter can be produced.
As the aromatic polycarbonate resin to be supplied to an
intermeshing twin screw extruder, aromatic polycarbonate

resins obtained by various known methods per se may be used.

30 They include, for example, what are produced by a reaction



bi s( chl orophenyl ) carbonate, mcresyl carbonate, dinaphthyl carbonate,
bi s(di phenyl ) carbonate, dinethyl carbonate, diethyl carbonate, dibutyl
‘tarbonate and di cycl ohexyl 10 carbonate. Qut of these, diphenyl carbonate
i's particularly preferred. The aromatic pol ycarbonate of the present
i nvent i owomeyo77eont ai N an al i phatic diol such as ethyl ene dIGI&E99/04191-
but anedi ol , 1, 4-cycl ohexanedi net hanol Dr 1, 10-decanedi ol, 15 dicarboxylitc
acid such as succinic acid, isophthalic acid, 2,6-naphthal enedicarboxylic

aci d, adiRitewedd th a6yl Ohexgneaanbaxy ac casivh i t ¢ ep £ebukaloirt sawid.as
oxyacid such as lactic acid, p-hydroxybenzoic acid, 6-hydroxy-2- naphthoic
aci d, or phusderke s aequilvethtivistehi asi mephgouere. cRQoTHidarionathe

pol ycarbonate of the present invention may be a copolyner of these. An
ester ex®FafRNCatafyadt knewisar¥drreRerprad dd on metegy lapriteight

ol ycarbonate by a nelt polynerizatjon t hod as. described above. The
bt br exCRRIGEe LaRSFYSt (F8 CTkASH 1 DS LANSHYERT L B0 aP oAl kal |

card Tl FATPEAgB1; BLLLRRAL LG £ syl 2L

used as exa a droxi

bi car bongt @4 GRS q L SEEr iR EK&IPre BbhEL! 8 8HI ELter E¥BRANGYe
t hi ocyanate, stearate, 30 borohydride, benzoate, hydrogenphosphat e,

bi sphenolcfed1ysW0o004828799 XCT(HE09/ Bé1Yine i pheoal) .sabhran ddieatike of
an alkali netal. Illustrative exanples of the alkali netal conpound
i ncl ude sdtenmolyaressd ziet i potiss Sammigdewti den thinudusd y Hydaegeddans®di um
bi car bonate, potassi um bicarbonate, 5 |ithium bicarbonate, sodi um
car bonat @ityt #aej LAt E&FpBSICd . | 1 nFRfh EYABoFAREY ST THA§EeMitSE be
quﬁssiun1aceta e Iitrﬂtn%acetate flggdiumnitr &y RO ssi,umnitrate,

i

o HTRRES. LR GAU R8T Peon bR RE SR T T A AT
SOdiUnlsﬁiifﬁdePQtﬂﬁﬁiﬁ@fﬁgéﬁ&@nsEEHWdﬂgééﬁf&ﬁgt %@ﬂéﬁﬂpped
immediately because the polycondensation step and the
kneading step using the twin screw extruder are directly
connected to each other. Therefore, a great effect can be

15 obtained by eliminating the need to stop the operation of the
twin screw extruder which is realized by suppressing the
géneration of foreign matter in the twin screw extruder.
Consequently, the present invention is advantageously
applied to an aromatic polycarbonate which is produced by the

20 melt polymerization method.

Illustrative examples of the aromatic diol compound
used in the melt polycondensation include bis(4-
hydroxyphenyl)methane, 2,2-bis(4-hydroxyphenyl)propane,
2,2-bis(4-hydroxy-3-methylphenyl)propane, 4,4-bis(4-

25 hydroxyphenyl)heptane, 2,2-bis(4-hydroxy-3,5-
dichlorophenyl)propane, 2,2-bis(4-hydroxy-3,5-
dibromophenyl)propane, bis(4-hydroxyphenyl)oxide,
bis{(3,5-dichloro-4-hydroxyphenyl)oxide, p.p -
dihydroxydiphenyl, 3,3'-dichloro-4,4'-dihydroxydiphenyl,

30 bis(hydroxyphenyl)sulfone, resorcinol, hydroquinone, 1,4-



10 cyanate, potassium cyanate, |ithiumcyanate, sodium thiocyanate,

pot assi um t hi ocyanate, lithiumthiocyanate, sodium stearate, potassium
stearate, lithium stearate, sodium borohydride, potassium borohydri de,
|'ithium borohydride, sodium phenyl borate, sodium benzoate, potassium 15
benzoat e, | mdwowrirdbenzoat e, di sodi um hydr ogenphosphat e, PCT/JP99/04191

di pot assi unhydr ogenphosphate, dilithi umhydrogenphosphate, disodi um

di potassiumand dilithiumsalts of bisphenol A and sodium potassium and
| it hium sal dghgfirphenal 5-Thehabkabeneaneéh hetaliibpapoxmdiused as a catal yst
is 20 an hydroxide, bicarbonate, carbonate, acetate, nitrate, nitrite,
sulfite, cyB3RAPELIPEAPBRGanBie(4speaFaxErhenyt dnyYfide, apgnbdbat€; bi sphenol

sal t, phenoLyﬁggkyggﬁbpgé?%%gﬁé?é?gnéghkq&é gﬁgﬁé{rqﬂfﬂbigéipstrative

exanpl es of the a conpound 1'ncl ude "cal ci um hydr oxi de,

bari um hydr axadexypabhont prsbhner 0xi gerteahchunybpearbppage, barium

bi carbonate, strontium bicarbonate, cal cium carbonate, barium carbonat e,
stront$ um car bonal klustat atiivm acdmatle s e iUm assthtadrg,c astirdontiiesheacet at e,
calciumnitrate, bariumnitrate, 30 strontiumnitrate, calciumnitrite,

bariyn1nitrPP§}uﬁB 66P5?7§§ 9@ﬁ?3?@§?04§§i°11ﬁ SEFBARREF nitrite, cal cium
sulfite, barb'ilémcﬁﬁlogbﬁﬁen?ﬂ EQPFBHQ’C@Nrﬁléfesff‘léaféﬂgn%qahgna?ﬁrthgw
e, ca e, bar e,

cyanate, strontium cyana cl um f hi ocyanat I'um’t hiocyana
strontium t ka@®yaagke, beak aipneayefcatbonh8ei ugint ey at earbosatont i um
stearate, cal ci um borohydride, barium borohydride, strontium borohydride,
cal ci um benZdgtéylbgrroanbthzodibutyst FanbPPraptpeprBattcyehbermsal t s,

bari | t d t] t f..bi.sph I d cal ci |t bari
cal 15 nd - SAPBRTRGAY SaPYS o8 CBRER0IT TR e CAFRAPF et AP ComSa

al kal i eartha®lglre@ompound is preferably used in an anpbunt of 1 x 10_e to
5 x 10-5 equivalent in terns of elenental alkali netal or elenental alkal
earth The aromatic polycarbonate of the present invention may

contain an aliphatic diol such as ethylene glycol, 1,4-
butanediol, 1l,4-cyclohexanedimethanol or 1,l10-decanediol,

15 dicarboxylic acid such as succinic acid, isophthalic acid,
2,6-naphthalenedicarboxylic acid, adipic acid,
cyclohexanecarboxylic acid or terephthalic acid, oxyacid
such as lactic acid, p-hydroxybenzoic acid, 6-hydroxy-2-
naphthoic acid, or the like as required while it is produced.

20 The aromatic polycarbonate of the present invention may be
a copolymer of these.

An ester exchange catalyst is used for the production
of an aromatic polycarbonate by a melt polymerization method
as described above. The ester exchange catalyst is generally

25 an alkali metal compound, alkali earth metal compound or
nitrogen-containing basic compound.

The alkali metal compound used as a catalyst is, for
example, a hydroxide, bicarbonate, carbonate, acetate,
nitrate, nitrite, sulfite, cyanate, thiocyanate, stearate,

30 borohydride, benzoate, hydrogenphosphate, bisphenol salt,



metal contained in the catal yst based on 1 nol of the aromatic diol
conmpound. The anount is nore preferably 5 x 10"7 to 1 15 x 10'5 equi val ent
based on the same standard. I|llustrative exanples of the

ni trogen-cont ai ni ng basic conpound as a catal yst include amoni um

hydr oxi deWOHa®71§ an al kyl, aryl or al kylaryl group such ascrarysamaetihyl
ammoni um hydr oxi de (Me, NOH), tetraethyB amoni um hydroxi de (Et, NOH), 20-
tetrabutyl ammoni um hydroxi de (Bu, NOH), benzyltrimethyl ammoni um hydroxi de
(4- CH, (MDh&NGH) aadthexadaoyltfkeeothyn £0R®DEUmedr oxi de; tertiary

am nes such as triethylamne, tributylam ne, dinethylbenzylam ne and
hexadecyl di nmet il lans freatavg lexsimpbes tsfstble aslkaliamethyl coXfp@im®@ni um
borohydridqﬁﬁgg,NBH,), tetrabutyl ammoni um borohydri de(Bu, NBH, ),

t et r abut yEIHBRA? ufiP et fEtRP X bErat 80 t@kSINBPhbY darek itdst + abutiiuanmoni um

tetraphe BudaNBPh4) . The _above njtrogen-caontai ni ng basic
corrpoundrinl}g}sd%g&%égf ergé)b l)}murs]%%c?ﬁbgﬁair%urﬁo{b?si XM PiLapengteq- 3

equg val ent; 1047, L LP9 i r f_a ni_um ni t rogen
at ons cogilatix'/igélgﬂitgl%%gbgﬁf%dg%%ﬁgiaaﬁson%&%ggfgsggﬁﬁguﬁa‘ SS&&W"T nol

of the arotiis dheboa@mOUdoallin awWYtd S ﬁBVt%s%ri‘%FnP@@ésé’ag x 105 to
5 x 10-4 equivalent, particularly preferably 5 x 10-5 5 to X 10" 4

equi val entitjaben arethtesaspditmmadarctate, tgwet p&6duat hoBrafet ha 18R | C

pol ycarbonate, an alkali metal salt of silicon, germaniumor tin oxoacid
may be JptiTmbet Fadbamgsi tribecapat§ssium hastddtd vé idbdmm ed trdfte he

al kali neta co-catal yst are_enunerated in 10 JP-A 7-268091 (the

. | t .
term'ﬂﬂligéﬁggﬂigggﬁgﬁeiPo YR SHAEALS-ndd bR shedf Ispansed iy ent
appd i cat i(%q;,?at@’n ﬂ??gg‘?f‘ﬁplgygh €ef egg}tirpﬁu%ﬁg?r}ggatgobr anchi ng reaction
i i

which readily occ uring a polycondéensd n,% _“mfornation of
foreign reicty@hatel epiodiadd Dmi BnkBE AR AL US 1 18 18 (e Jdy8n Qf oMol di ng

can be suppressed effectively by using
sodium stearate, potassium stearate, lithium stearate,
sodium borohydride, potassium borohydride, lithium
borohydride, sodium phenylborate, sodium benzoate, potassium
15 benzoate, lithium benzoate, disodium hydrogenphosphate,
dipotassiumhydrogenphosphate,dilithiumhydrogenphosphate,
disodium, dipotassium and dilithium salts of bisphenol A, and
sodium, potassium and lithium salts of phenol.
The alkali earth metal compound used as a catalyst is
20 an hydroxide, bicarbonate, carbonate, acetate, nitrate,
nitrite, sulfite, cyanate, thiocyanate, stearate,
borohydride, benzoate, bisphenol salt, phenol salt or the
like of an alkali earth metal.
Illustrative examples of the alkali earth metal
25 compound include calcium hydroxide, barium hydroxide,
strontiumhydroxide, calciumbicarbonate, barium bicarbonate,
strontium bicarbonate, calcium carbonate, barium carbonate,
strontium carbonate, calcium acetate, barium acetate,
strontium acetate, calcium nitrate, barium nitrate,

30 strontium nitrate, calcium nitrite, barium nitrite,



these alkali netal salts (co-catalyst) without inpairing the rate of a

termnal OH group capping reaction or polycondensation reaction. The

co-catalyst is preferably existent in an amount of 20 50 nols (atons) or

less in terms of elenental netal such as silicon, germaniumor tin

cont ai ned i r'wPheoe: cat al yst based on 1 nol (aton) of the RETERMH! &l kal i

metal contained in the polycondensati oh4reaction catal yst. Wien the co

catalyst is used in an amount of nore than 50 nols (atonms) 25 in terns of

t he el enent a$ taEttalum et pidi ey.c orederisat isod £ iteactbagniymatsa 1Ifidws down

di sadvant ageou%{ﬁ/. The co-cat alcyst is nore preferably existent in an anount
=

of 0. 1 to 3B Yt Bhe) ! & (EhTE UG YRS 5oy & 3 e YR ahstal  cont ai ned

in the co-catalysti hRsednaRel M0 {3 0k 30 . |, et al
contained in the plol ycgngengét%ncvv) Og%lé)%%ggggt&/ EESS%ZQ}SJIO&% 1£ree’acti on
catal yst. A cataltyioim syisieifdisive] (dad cdenc attalagsdt havaauahn anteagdwant age
that the pol ycondensation reaction and the term nal capping reaction can

be prorfot ed sWdntijumageahatouddlr iy Borsh rdride. dercammad gsehydride,

pol ycondensatj on reaction. The . co-catal yst can suppress an undesirable

si de-react i oﬁ%‘lfbﬁ%u“&sboar"ﬁ}yadr}aﬂ%g 9535&%‘03?&\%0(% c A% Y Befgoate.

pol ycondensaéf%tf@@ﬁ%h?ﬂa%)ﬁ?tceamcti%nﬁr#%! ?‘é‘ijxurd E‘ayz‘? alaCSERY éﬂYnf”t' on,
equi pment and a process used 10 for the production of a po ycar%ona e

t hrough an esikts eXdhogenrdadt, @ndetaledumis Artenatta idinh sdlasy aqa@rpound

and a carbonic acid diester are not particularly limted, and
convent i onal § {* KhoiH! etfth Phetft RBAfdProcesses may be used. \Wen the ester

exchange reacti OnT%i\%. é:ﬁ{e{ilegeggi A°Q"£g"."t?’§ gp a]l?(aan :Lner:]aeEthtme arLecfa?(f'r%é;orusndar €

generally installed in series, an ron equrpped w
fractionatings gekd@RabsyUsfsh ia%rd ARobRE BT 1 e861°0fo 3Nl 187 é@hiAdidiy t ank

without a fractionating colum is used as the latter reactor so that
in terms of elemental alkali metal or elemental alkali earth
metal contained in the catalyst based on 1 mol of the aromatic
diol compound. The amount is more preferably 5 x 107 to 1
15 x 10° equivalent based on the same standard.

Illustrative examples of the nitrogen-containing basic
compound as a catalyst include ammonium hydroxides having an
alkyl, aryl or alkylaryl group such as tetramethyl ammonium
hydroxide (Me,NOH), tetraethyl ammonium hydroxide (Et,NOH),

20 tetrabutyl ammonium hydroxide (Bu,NOH), benzyltrimethyl
ammonium hydroxide (¢-CH,(Me),NOH) and hexadecyltrimethyl
ammonium hydroxide; tertiary amines such as triethylamine,
tributylamine, dimethylbenzylamine and
hexadecyldimethylamine; and basic salts such as tetramethyl

25 ammonium borohydride (Me,/NBH,), tetrabutyl ammonium
borohydride (Bu,NBH,), tetrabutyl ammonium tetraphenyl borate
(Me , NBPh,) and tetrabutyl ammonium tetraphenyl borate
(Bu,NBPh,) .

The above nitrogen-containing basic compound is

30 preferably used in an amount of 1 x 10™° to 5 x 10™°’ equivalent



the.reaction is carried out under different conditions. In 20 this case, it
is preferred to connect these tanks to each other by a pipe having a val ve
"and to equip with a punp for transferring a reaction solution as required
so that the reaction product of the fornmer reactor is transferred to the

| atter re¥Ot807MPt hout bei ng exposed to the outside air andPRI/IPAZosiencti on
is carried in the latter reactor until ¥ desired degree of polynerization
i s achi eved. Wien the ester exchange reaction is carried out in a

conti nuoutnnierars, off dweshivtmonidaciges atemgersasratdynelinsialdres in
series, adjacent reactors are connected to each 30 other .by a pipe having a
val ve, ed¥ippegeRitaPrt HtmpR foP a0 D0FoRr9YnEChamd/ 04191 mol7 aff anlséer ri ng

a reactiogrsol tio%:a re uireda it s used to .continuously supply raw
materi al s aﬂﬂaﬁlgaté’l%/stc? PHE%i rrs['kle PR RF %ﬁhi“Pé'erréi’%ﬁ%‘?ﬁP th He X

reactors P@deEpd%f§?ﬁ%“tedﬁ&@é?kﬁ%ﬁ)’é¥¥ﬁ9§$%%ﬁ@ﬁ§ﬂ%¥ éggfg?gﬁgmégaens

having a 5 desired degree of polynerization |"ast™ 1 ea e

mai Bt ai ni g the neactegsivadentdiddseenbncend tions. sThgamlar ratio of the
carbonic acid diester to the aromatic dihydroxy conpound iIs changed by the
efficiency of Ihetheaptriodhatthgncofurthe tdromessti e lyaifrwbnhlie ,MaRoMEr
10 in each of the reactors and the anobunt of the OH term nal groups of the
pol ycar boxbkaliomed aghtsd HedoHusilicion gegrrmbhhyu®. ®r ttoinl . dxopcifiemalyl y
0.95 to %w%, npr e preferabu¥ 1.0 to 1.05. The materials of devices used in
the equi pren?PhI8PAHLY B389 &R & P 19HFREUSHut ALlAwsdmatinavergmalesr ge

iron 15 ggn{:lggtal Pg Iidmgq,_aalvog'adfg_éagda négk%éﬁ%qs,s F\%iélﬂé gqsnsxfrﬁ%gglggﬁggﬁem S

preferred.” A deta description i s subseq

toibe addesl-A07the gy OBl iKe PRLYSFAMANALe bR e g 3(?@535 hg%k%i . 20 The
expressi on "conponents” neans conponents to be added to an neaded into
an ar omat f enphydardibaiel bbhadn@@panese patent application"). An
undesirable side reaction such as a branching reaction which
readily occurs during a polycondensation reaction, the
formation of foreign matter or deterioration in the apparatus
15 at the time of molding can be suppressed effectively by using
these alkali metal salts (co-catalyst) without impairing the
réte of a terminal OH group capping reaction or
polycondensation reaction.
The co-catalyst is preferably existent in an amount of
20 50 mols (atoms) or less in terms of elemental metal such as
silicon, germanium or tin contained in the co-catalyst based
on 1 mol (atom) of the elemental alkali metal contained in
the polycondensation reaction catalyst. When the co-
catalyst is used in an amount of more than 50 mols (atoms)
25 in terms of the elemental metal, the polycondensation
reaction rate slows down disadvantageously.
The co-catalyst is more preferably existent in an amount
of 0.1 to 30 mols (atoms) in terms of the above elemental metal
contained in the co-catalyst based on 1 mol (atom) of the

30 elemental alkali metal contained in the polycondensation



by pol ynerization to produce a polynmer suitable for obtaining a nolded
product of the aromatic polycarbonate. The conponents include (a) a
conmpound which is chemcally bonded 25 to the main chain of the polyner,
such as a termnal OH group capping agent, (b) a conpound which acts on a
conponent oombei7med in the pol yner other than a pol ynmer tCTEB®el91

deacti vate or change the function of th&éconponent, such as a catal yst
deactivator, (c) a conpound which is added to assist 30 the renoval of
relatively wiaattiilom campdyent.s such as an WO 00/ 07799 PCT/JP99/04191 18

el i m nated conponent (such as phenol), nononer and | ow nol ecul ar wei ght

ol i gomer cont ai nefl FATEHESPoFYREPT SHERY akhe LD 2 TTT A1FYy H§EhtaR and (d)

resin addi t1ygs, WU el AL 8 coBA00H, d O A ILOVE ] DEHRU BRNI] e Ve ), Ar OBt T ©

5 pol ycarbonate an e physica emcal propéerties O

product. ThesfHergeReRrits o thnbBedgsenbbed shef eipungershd@udieryiial OH
group cappi ng agent The produced aromatic pol ycarbonate has an aromatic 10
hydr oxpl gr oagiirg thescderad hedtyiste igr o pddvicvedefisarnian reaothénc dite
conmpound whi ch uses as a nononer in the nelt gol ycondonsation. This

term nal OH ERFaY Sr &0 SBPHTCESpPRAUFIFS LT 2D F i TiAe FARAT YR HichoH

gr oup cappi g 4060k, oHEEH Jc lnS RULROSE, (S, AR BLOTRIIf GAIMAING flavi ng a

group 15 whi can react”™w e termna group. Kn conpounds are
used as the mexyoibid,syaxeaxampla fliogd 1eyetthe derivatives of aliphatic aryl
carboxyl ates and aromatic aryl carboxylates and the derivatives of
aliphatic aryl cafbobk¢ &FemedtaiBHaREEONar §YUERM DN ANES aspEPcags used

met hoxycar bo (}/I henyl doh nlyl 20(% car b_(ln%tae and et hox ca%_bonyl henyl phenyl
car bordt e, THE (ARG Pols EaBSing 4GP s RAGad™ f7af “afgunt  of
0.3 to 2 noleeHind eBhE LR Ofkehn ARl aBbmd 0Ec MAHYARB6x v 86MbBEhaGind he
aromati c pol ycarbonate. When the anount of the term nal capping agent is
snmal | er thanma c&rbmiiequindldmster are not particularly limited, and
conventionally known equipment and processes may be used.
When the ester exchange reaction is carried out in a batch
15 manner, two reactors are generally installed in series, an
agitation tank equipped with a fractionating column is used
as the former reactor and an agitation tank without a
fractionating column is used as the latter reactor so that
the reaction is carried out under different conditions. 1In
20 this case, it is preferred to connect these tanks to each other
by a pipe having a valve and to equip with a pump for
transferring a reaction solution as required so that the
reaction product of the former reactor is transferred to the
latter reactor without being exposed to the outside air and
25 the reaction is carried in the latter reactor until a desired
degree of polymerization is achieved.
When the ester exchange reaction is carried out in a
continuous matter, at least two reactors are generally
installed in series, adjacent reactors are connected to each

30 other by a pipe having a valve, equipped with a pump for



25 a satisfactory term nal capping effect cannot be obtained and when the
anmount is larger than 2 nol equivalents, a surplus of the term nal capping
agent renmains in the aromatic pol ycarbonate, thereby reducing quality

di sadvant ageously. 30 (b) catal yst deactivator WO 00/07799 PCT/JP99/ 04191
19 Wen aWOMAIP3t used for pol ynerization is contained inPCHgPsr@nsti’c
pol ycarbonate while it retains its activity, it exerts an influence upon
heat stability, color stability and hydrolysis resistance. Therefore, it
is prefertegnsbersingaet Freacd iidre sebitiiah pel yeaniizatd oncatalysdq fhown
catal yst deactivators for exanple, discribed in JP-A 8-59975 may be used
ef fecti veF9P AR EABSLt SPHRLY HeYdravarsrlsoandop eabadysanborihentsiaidts, -

hosphonl |t ters of sulfoni i d ferred. Illustrati
10" oxanpl e SFobn vBRLS Tt edteiba TP T ek o8e: Be roRf eReReal (s nd

phosphoni g gat § §nQf)  doy g:ydlpggﬁﬁgg%gg%riif cmgnaé%str%%sée%?e %nl umsalts

and phosphoniumsalts o par at o onic acl an VI BnBni um

sal §s andie Posahesy HEE Se¢ Lo Dfmbenzanast ko b (i-as@kg%fcattn&dke%ﬁufé’

t et rabut yl phosphoni um salts of dodecyl benzenesul f.-oni ¢ aci

t et r abut yhaimbainingalthe ofepatars| uadesuld Dhf 6raaitd R Pashscul arly
preferred. Preferred sulfonic acid esters include nethyl benzenesul fonate,
et hyl benzenes@h®raebarpgafi@®@hetirencsubbmiat cacbidt §ieberzeneswionat e,
phenyl benzenesul fopate, nethyl paratol uenesul fonate, ethyl

par at ol ueteURFOfalENYBROHY COMRUIRENES FPdRGEE, PEctye efficiency of
o e R SRR S R LB RS € T AR S
L0160 equinabeM or MHet8aalordafd tndhfSith VY LBhe SRS AL 2l 8 O
5 equival ent based on 1 equival ent of a polycondensation “catalfyst “such as
an al kal iofretiee pohpouandoaatal kal ibeeadtui®éadl but it is generally 0.8

to 1.5, preferably 0.95 to 1.1, more preferably 1.0 to 1.05.

The materials of devices used in the equipment are not
particularly limited but a material having a large iron

15 content should be avoided and nickel and stainless steel are
preferred.

A detailed description is subsequently given of the
components to be added to the aromatic polycarbonate in the
present invention.

20 The expression "components” means components to be
added to and kneaded into an aromatic polycarbonate obtained
by polymerization to produce a polymer suitable for obtaining
a molded product of the aromatic polycarbonate. The
components include (a) a compound which is chemically bonded

25 to the main chain of the polymer, such as a terminal OH group
capping agent, (b) a compound which acts on a component
contained in the polymer other than a polymer to reduce,
deactivate or change the function of tﬁe'component, such as
a catalyst deactivator, (c) a compound which is added to assist

30 the removal of relatively volatile components such as an



conpound. This is equivalent to 0.01 to 500 ppm based on the 30 aromatic
pol ycar bonate. WO 00/ 07799 PCT/JP99/04191 20 The above cat al yst
deactivator nay be directly kneaded into the aronmatic pol ycarbonate or may
be kneaded as a solution in a solvent. In this case, the solvent serves as
a  devol at i Maaoregroagent to hel p the renoval of volatile 5 BERPIHEHPL
contained in the polyner. The sol vent u$&d when the catal yst deactivator is
kneaded into the aromatic pol ycarbonate is preferably water, saturated

al i phati c hydrigdaydied gompoosatti d sligdr esapbenol )Qumoobmeresad water i s

particularly preferred. 10 The saturated aliphatic_ hydrocarbon preferably
has a boil ﬂ?d‘%lﬁtr ﬁﬁlﬁBFn‘é}l%?’%ELﬁ%miﬁlW tid 37§ BOLPPeFersibty 2550 to

200, more B AN 90,00 190G hlaitnatiels sl es 0l L0gns gLy at ed

al i phatic rocarbon inclu butane pent ane,

di net hyl but @nmedZ,ﬁr dimpeionel lttmteam,ldlamamy 2tmethky lapenkane,

3- net hyl pent ane, 2, 2-di net hyl pentane, 2, 3-di net hyl pent ane,

2, 4- di Aret hy |Igsaimcar® o t3- dhﬂethylmm@ drmbtcalﬁ@iczi rEPhgrhéegane, a

3- et hyl hexane, 2, 3-trinmethyl but ane, | hexane

> 5 di ety THGASRE PEUH et hoPRe s ARBORSG Retabt H| SF AGEbed

2- et hyl heptyahe i Aidl Yyl hept ane, octane, 2,2, 4-trinethyl pentane
2,3,4-trinethyl pentane, nonane, decane, undecane, dodecane, tridecane,
tetradecane,(d) peatrmdsaanedagdotitbecbpheng Tageat omati ¢ hydr ocar bon
preferably has a boiling point 25 at normal pressure of 80 to 270C,
preferably 80 to ?becproﬁBF%dp?é?@?ébePBBYFérESEEFEI??%s%?a%#%@?%%hnples

of th 0dro ﬂ%& rocarbon c %fe .he zene, tolu Iene m xyl ene,
n 0

p- Xyl ene zehe, P28t hly t STene, -3 e Ky ol ueérr}é’e‘i §8 MePRyl t ol uene,

cumene, WESlatﬂﬂnQﬁ%c RI1QAY lRansene, whi2n3u¥Os08s/ Q7THERom&H / JPHH D4
polycondonsation. This terminal OH group is preferably
capped for stability. The terminal OH group capping agent
used for this purpose is an aromatic compound having a group
15 which can react with the terminal OH group. Known compounds
are used as the compound, as exemplified by the derivatives
of aliphatic aryl carboxylates and aromatic aryl carboxylates
and the derivatives of aliphatic aryl carbonates and aromatic
aryl carbonates such as methoxycarbonyl phenyl phenyl
20 carbonate and ethoxycarbonyl phenyl phenyl carbonate.

The terminal OH group capping agent is added in an amount
of 0.3 to 2 mol equivalents based on 1 mol of the hydroxy
terminal of the aromatic polycarbonate. When the amount of
the terminal capping agent is smaller than 0.3 mol equivalent,

25 a satisfactory terminal capping effect cannot be obtained and
when the amount is larger than 2 mol eguivalents, a surplus
of the terminal capping agent remains in the aromatic

polycarbonate, thereby reducing quality disadvantageously.

30 (o) catalyst deactivator



21 trimethyl benzene, 1,2,4-trinethyl benzene, butyl benzene,

sec-butyl benzene, tert-butyl benzene, o-cynene, mcynene, p-cynene,

1, 2-di et hyl benzene, 1, 4-di et hyl benzene, 1,2,3,5-tetranethyl benzene,
1,2,4,5-tetranet hyl benzene, 5 anyl benzene, 4-tert-butyltol uen 2. 2-

di met hyI¥P8FYT"Benzene, isoanyl benzene, 5-tert-butyl-m xyF§ﬂ§E”%4w' ;
1, 3-dii sopropyl benzene, 1, 4-diisoprop ?benzene, 1- phenyl hexane,
1,2,4-trimethyl benzene, 1,3-di-tert- butyl benzene and the |ike. 10 Even
when the added#h@at &t y&3t3fedeti Vaesr Tontle hemar i¢dtEqn el e ofpBEAdNEd f or s
a thermal conposi ti.on_product. by therml deconposition, th can be
rennvedlﬂyggfagggﬁﬁﬁﬁiz89%ﬂﬁ§§£ﬁﬁgFFﬁﬁgg¥§ %g)r eépét?Fﬁz?ﬁgxgééﬁt
[Ilustratd X2 £S5 e tiLLzi in .. sQLtrogen
gas, thgkgé%53 satdfgf§§lggﬁﬁga¥€éﬁ h% %oggfggﬁﬂ%% "t %fggo%gggé%%gkic
hydr ocamben hfdto 0y siBesesisdée | S BROPERLER | Vi ROVANLRERRYST AN G o |
particularly 20 preferred. Preferably, water used as the devolatilizing
agent ceda@t heasebshantrealiduad pelgheirdratiowhtathagsitons. Stated nore
specifically, ion exchange water and distilled water are preferred. 25
Even when t he Kanywre aiaol vst | deangiggdmrcdnmianampleol diskeibedannd or
forms a thermal deconposition product by thermal deconposition, they can

be removed byBevddat PGy et YtrdsaffeGtiveHher SetBraGatad vyt agent is
dded i t _of Q. to 20 ts. b i,ght 100 ts b

e T AT Bud 2 el oA By 4TS pRESEASN PR-REL 5, b

the amoyys afstbes e%vlglquddﬁnacﬁaeatré spéé?ékféat.ham@u%t&g;éim vei ght,

the - renoval of volatile inpurities beconmes unsatisfactory an

10 examples of the catalyst deactivator include esters, ammonium

salts and phosphonium salts of dodecylbezenesulfonic acid,
esters, ammonium salts and phosphonium salts of
paratoluenesulfonic acid, and esters, ammonium salts and
phosphonium salts of benzenesulfonic acid. Out of these,
15 tetrabutylphosphonium salts of dodecylbenzenesulfonic acid
and tetrabutylammonium salts of paratoluenesulfonic acid are
particularly preferred.
Preferred sulfonic acid esters include methyl
benzenesulfonate, ethyl benzenesulfonate, butyl
20 benzenesulfonate, octyl benzenesulfonate, phenyl
benzenesulfonate, methyl paratoluenesulfonate, ethyl
paratoluenesulfonate, butyl paratoluenesulfonate, octyl
paratoluenesulfonate and phenyl paratoluenesulfonate.
The amount of the catalyst deactivator to be added to
25 the aromatic polycarbonate is 0.5 to 50 equivalent,
preferably 0.5 to 10 equivalent, more preferably 0.8 to 5
equivalent based on 1 equivalent of a polycondensation
catalyst such as an alkalimetal compound or alkali earthmetal
compound. This is equivalent to 0.01 to 500 ppm based on the

30 aromatic polycarbonate.



when the amount is larger than 20 parts by weight, the effect 5 of renoving
inpurities is not inproved for that anount, which 1is economcally

di sadvant ageous. (d) resin additives The resin additives are added to the
aromatic 10 pol ycarbonate for specific purposes. The resin additives

i ncl ude, forweswnpie, a thermal stabilizer, optical stabi PCZEPI9/08bxy
conpound, ultraviolet absorber, rel ease20agent, colorant, slip agent,
anti bl ocki ng agent, lubricant, organic filler, inorganic filler and the

i ke. Other 15 polfyweeasosectatas yABSdeesichsaand pay ywestiéreredynsnaemiedl so be
added. Qut of these, a thernal_stabilizer, ultraviolet absorber, release

agent and cotdruhbPeA N RP+YC UERAY AN O TRy BE A Gh2 B St HAtIUh of
two or ”Dredﬂlélﬁﬁf&gﬂvgtﬁg ?ﬁ?@pkﬁéegfth@?§81QQQ%t%§g§e§r§sg ven bel ow.

[Ilustrative exanples o0 ermal stabilizer inclu phosphor us

conpounds, phen®l abesesdi sd aldrnZeds heliaie rdnfvaet har asad 1t abi | i zer s,
hi ndered am ne-based stabilizers and the |like. 25 The ultraviol et absorber

is a geéneral comporents eton tbigmrdein ebdbeamud fymet by sal i cylic aci d-based
ul traviolet absorbers, _benzophenone-based ul trgvi ol gt absorbers,

benzotri azol e- basé"cﬁ’_eulstorlg\‘?%l fe4p¥BFBet8e E?_ﬁﬁ IEFyFERET1BAERA Ftravi ol et
e bl DS R 2 SR g8l oo

agent WO 00/ 23" exenp by hydrocarbodn-based

rel ease ageniststieted@sal psiad fd nsyddfaddnypbacic baseth il easEagaon .such as
stearic acid, fatty acid am de-based rel ease agents such as stearic acid
am de, al coh®it befelihe et eastt aifeht PRUCIF UL B e RTAL SF % ohol and

Tonostidhr at e and POt SELVERFERof L BB Soneapacaat ol ELSEEAgRil <Y h as
silicone 0ilpo@Dfn§NSoint at normal pressure of 30 to 270°C, preferably
50 to 200°C, more preferably 50 to 150°C,.
Illustrative examples of the saturated aliphatic
hydrocarbon include 2-methylbutane, pentane, 2,2-

15 dimethylbutane, 2,3-dimethylbutane, hexane, 2-methylpentane,
3-methylpentane, 2,2-dimethylpentane, 2,3-dimethylpentane,
2,4-dimethylpentane, 3,3-dimethylpentane, heptane, 2-
methylhexane, 3-methylhexane, 2,2,3-trimethylbutane, 2,2-
dimethylhexane, 2,5-dimethylhexane, 3,4-dimethylhexane,

20 hexamethylethane, 2-methylheptane, 4-methylheptane, octane,
2,2,4-trimethylpentane, 2,3,4-trimethylpentane, nonane,
decane, undecane, dodecane, tridecane, tetradecane, 1-
pentadecane and the like.

The aromatic hydrocarbon preferably has a boiling point

25 at normal pressure of 80 to 270°C, preferably 80 to 200°C,
more preferably 80 to 150°C.

Illustrative examples of the aromatic hydrocarbon
include benzene, toluene, o-xylene, m-xylene, p-xylene,
ethylbenzene, 2-ethyltoluene, 3-ethyltoluene, 4-

30 ethyltoluene, cumene, mesitylene, propylbenzene, 1,2,3-



| i ke. The colorant is an organic or inorganic pignent or dye. 10 The above
resin additives may be added to and kneaded into the aromatic

pol ycarbonate directly or after they are dispersed or dissolved in a

sol vent as req7ui red. In this respect, the solvent used for the addition and
kneadi ng WP 9¥H€°hddi tives is water, the above saturated 15PEFIRHAIY '
hydr ocarbon or the above aromatic hydré’éar bon. Even when the additives
contain a volatile conpound or forma thernmal deconposition product by

t her mal dectRPbRYLPER 2eteheyl edn 4bd Tigkmiveyl by neeacuathwhy Abenkensane time.

The above_ additiv may be adde o0 .and kneaded into 20 the aromatic

pol ycar bosn%?gb%#ygf’ﬁé’rzeﬁ’cﬁ vyt t §%éllté’c}r¥b%%f’??8n Oc GG M ng™t R¥MENE hi gh
concentrgyion,éfhat 4i _@BESE general_.tw.n screw extruder has
such a sfﬁr ucture t'hat's2 a ﬁf‘FQ?}zl%g%ﬁ ﬁinlg ﬁé\?itﬁ’é’ CbF7AF bl ade for
forwar di ng, , 5 esi Re tiranidigi@l b8 2a% 62 SlC,rfYVU,@'-EQ%IPa?HJ%g we a
nolten resin toward an outﬁﬂet by the rotation of the scr %v.bgg\ﬁgﬁet'he
conponentsnylieekneaded 4itex t hBULIILD LiSdmg, SYeh2a twin screw extruder, a
special screw constituent unit such as a material- 30 seal unit, neutral
kneadi ng dinethy lpoenaild bereaeihag dsicdamykbe vOete/, 0 5AAR PCTHIPRL 04191 24
be installed as a_part. of the nodule to inprove a kneading effect.

However, XHETRRuch- d " SFd SR QRY dRCAFHRRAS t ubnt - ddils cRrIPY bsenzemeer i al
seal uni tl kneadi nit_ or. for 5 kneading unit is installed,

, d
the resin f #]ﬁtl%gk?ﬁta@eﬁapg’e 1§I'FF§‘§‘§HI\}AV%IH%DQFB§'O1‘1 thedtoh@FFruent unit.

Wien a fWdefibOhtendNiahnd stﬂélsig_l#(ge.d next to and on a downstream side of
the- constituent unit, the resin filling rate of a connection portion with

theo ful | -f1i ghEvet twisént BReCeEddd USAt aURistt Cled@tiP8t6@NSdFUB s URi t
itself changes discontinuously. As a result, a dead space is forned at a
site whert kaeltescambplunidngpr forms a thermal decomposition product

by thermal decomposition, they can be removed by evacuation

at the same time.

15 o (c) devolatilizing agent

Illustrative examples of the devolatilizing agent
include water, nitrogen gas, the above saturated aliphatic
hydrocarbonandtheabovearomatichydrocarbon. Out of these,
water is economically advantageous and particularly

20 preferred.

Preferably, water used as the devolatilizing agent
contains substantially no metal ions or chlorine ions.
Stated more specifically, ion exchange water and distilled
water are preferred.

25 Even when the above devolatilizing agent contains a
volatile compound or forms a thermal decomposition product
by thermal decomposition, they can be removed by evacuation
at the same time. |

The devolatilizing agent is added in an amount of 0.1

30 to 20 parts by weight based on 100 parts by weight of the



rate changes di scontinuously, thereby causing residence deterioration such
as the coloration, crosslinking or gelation of the resin and increasing
the content of foreign 15 matter in the resin. The resin filling rate is
determ ned by the throughput, revolution speed and the constitution of

agi tation elwowndsyy of the twin screw extruder. A disconti nfuI¥Hdtge in
the resin filling rate frequently occurg when a full-flight unit 20 is
installed next to and on a downstream side of a material seal unit,

neut ral kneadromatie t p@rydorvwar gt kneadieng ttei amouvAdc@tdith@ t 0 t he present
invention, by using an extruder in which a back kneading unit is installed
at a positi okt ellihien§ egertt iF| $TRL ¥t dhgin Ohé Parh X Mewadtt r tiler
described 2 changes, di scont i nuousl the effect of _elimnating a
dead space cgﬁgg‘%ﬁ ?p'voqle Febges LITLAS Y ytheclosmefsf 3 oM T 3EG e

e obtained and a resin (e

deteriorati oRh&NCGMeASmEQhOr 84 11QgeG! O88H | K IDAG QM by 3Rd A1 ON t&Rde PASC AN
extrenely small content of foreign matter can be produced. 30 A
descriiion 9§ wvsEqugebpyr gt ven icf nohiimputivesi WOrOOh 8 28 uRET/ JIPO&H 04191
25 arranged in the twin screw extruder of the present invention. As shown
in Fig. 1(b)iStheohMkCIadtIRpUAItagsa¥Sn the present invention

consi sts of back kneadi ng segnents which are agitation el enents
constructed by conmbining 5 together a plurality of flat plates having
basically a sphndlresishapaiwieasseen froma transverse direction of the
twin screw extruder. It is preferred to conbine together 2 or nore,
preferably 5 to Idespgiesdineadiipddes| arepbhdted. to0 thke arbimekmess of each of

t he spindl e-shaped flat_plates is preferably 0.05 to 0.5 tine . the di aneter
of thgidgcr emPOfgﬂ‘?f%%??t‘?oh OF ARG TG RIURSHT Saxi © Mo TERE NS REAL tAYPS of the

spindl e shapenisude, ledP xdhgid therdmpgun val e Af- thegdong axis of the
spindl e shape is preferably 0.950 to 0.995 tine

stabilizer, epoxy compound, ultraviolet absorber, release
agent, colorant, slip agent, antiblocking agent, lubricant,
organic filler, inorganic filler and the 1like. Other

15 polymers such as ABS resins and polyester resins may also be
added.

Out of these, a thermal stabilizer, ultraviolet
absorber, release agent and colorant are generally used and
may be used in combination of two or more. Illustrative

20 examples of these additives are given below.

Illustrative examples of the thermal stabilizer include
phosphorus compounds, phenol-based stabilizers, organic
thioether-based stabilizers, hindered amine-based
stabilizers and the like.

25 The ultraviolet absorber is a general ultraviolet
absorber exemplified by salicylic acid-based ultraviolet
absorbers, benzophenone-based ultraviolet absorbers,
benzotriazole-based ultraviolet absorbers, cyanoacrylate-
based ultraviolet absorbers and the like.

30 The release agent is a generally known release agent



15 the dianmeter of the cylinder body. The spindle-shaped flat plates have
the ‘function of noving the resin in a backward direction. By providing
this function to the spindle-shaped flat plates, the resin filling rate
of the twin screw extruder is reduced not discontinuously 20 but

cont i nuou¥PPO2A8°t he effect of elininating a dead space WwhiPER/JIPEI/Q4el
effect of the present invention is obta$hed. Wen the spindl e-shaped fl at
pl ates are outside the above ranges and the range of phase angle, their
functi on BkKeRmBYilfgeq hey reydmoiceanb rachkaaed dierlexdsenagenkestsudh as
unsati sfactory, .25 whereby the resin filling rate of the twin screw

ext r uder Pgra¥ diFed TRLEHEFhdobased Rkedsenamieonts tsugipossi bteatradc

elimnate,a;dea ce, . si.ng residence.deterioration such as the
col orat i o%?lgr'oggﬁg%k%ﬁ&(%%mgle af‘?%ﬁegf TEREASSiATSRES $ReReas| Tigeanac

content ofcharamgmdrat LR L i h ring,unit (e) used in
the present invent ie(r)r'!ri1 %%%?67?%5%@#%&587%4%@%%% ?%gﬁagﬁcél Ie{?ryl

const r uct alicbyiofli bhidngeamnea ey et atofil, afal&'t?@ BcideACh, Dl befl, a0d right
shafts but two or nore flat plates nay be fitted according £o apprircation
pur pose. F@enthi skamssas nglicediinectdrons véakhe esareay 58afhe®k ths ilthe)
circular flat plate is preferably 0.05 to 0.5 time the dianmeter of the
screw. FufthéFonendads ®leaset pgeditscgumh a9 atilbladrei oipr ehrdabhy

0.950 to P, 295 time the dianmeter of the cylinder body. The neutral
kneadi ng unl?'(d) used in the present 10 invention consists of neutral

kneadi ng segne e C I hi,ng_together .2 or nore, preferably
5to 13g sp?ndlnfg?%%%%{—#ﬁgtgﬁl%?eos.é%lk%léegfh]érg%f)?ﬁﬂll&-gﬁQBSHtpPEt%%e-have

a phase angl e ofh&Oabblieyrde iRota Veitde LuYCHLoR viflg the resin. 15
The thickness in the direction of the screw ghaft cﬁgede;gé ag.(f]d t]?ﬁaeaged

spi ndl e- shapedtheatrpmatteis gfo 1 peaneutiatle kiens: 80y Wi e Pa{ sy aply 0. 05
to 0.5 tinme the dianeter of the screw
dispersed or dissolved in a solvent as required.

In this respect, the solvent used for the addition and

kneading of the additives is water, the above saturated
15 aliphatic hydrocarbon or the above aromatic hydrocarbon.

Even when the additives contain a volatile compound or
fdnnathermaldecompositionproductbythermaldecomposition,
they can be removed by evacuation at the same time.

The above additives may be added to and kneaded into

20 the aromatic polycarbonate or other polymer as a composition

containing them in high concentration (that is, master

batch).

A general twin screw extruder has such a structure that

25 a full-flight unit having a spiral blade for forwarding a resin

is installed as a screw in the extruder to move a molten resin
toward an outlet by the rotation of the screw. When the

components are kneaded into the resin using such a twin screw

extruder, a special screw constituent unit such as a material

30 sealunit,neutralkneadingunitorfhrwardkneadingunitmust



Further, the ratio of the long axis to the short axis of the spindle shape
is 1.1 to 2.0 and the nmaxi mum value of the long 20 axis of the spindle
shape is preferably 0.950 to 0.995 tinme the dianmeter of the cylinder body.
The forward kneading unit (c) used in the present invention consists of
forward kneadiongowegnents constructed by conbini ng t oget heRCTAPSH04Yr e,
preferably 5 to 13 25 spindl e-shaped fl &4 plates as well. The forward
kneading wunit has the function of noving the resin in the traveling

di rection of behénsesihedues to ddret e irenee dflea tphaserangl a. khbadtihyckness
in the direction of the screw shaft of each of the spindle-shaped flat

pl ates of th&ff6Fhard kneading 30 unit is preferably 0.05 to 0.5 tine the

di aneter of the s . CT/ JP99/ 04191 27 .Further, the ratio of
?—Lo%ve\é@ 91%97571%?1 %ﬁgecga& saﬁ:reevg ﬁonsta.léuffm%ldr%%t Euﬁg

the long axis to e short axis o pin apée i’s and

the maxi mum 4al Hemetethel!l 08041 @xis, OfelhLaSPiNEleisHapeit SoPrefara Y
0.950 to 0.995 tine the dianmeter of the cylinder body. 5 As descri bed

above, ihe tWwnpagtnewrekt risdénsorliled. phesesdin nidentimmn riaxeamaedetidyadd
and knead the_ above conponents into the nolten aronatic pol ycarbonate and
a nodul e coRdPEFiYytBE Gt fiNescrRsFhfuepdite sthraRtufR L -ghdant

functions is tpastall ed.] ugder 0.7Th | nst d.in_the
ext ruder of thﬁp?%sgﬁ?kgf%ggnfé%% gsa?%eogh%c??gﬁég¥é%§u§%%§ ?%et%ﬁonatic

pol ycar bonat echsaythensi aply, referredit orasiingsiate berei dadies)ié® flow
in the extruder while reducing the filling rate of the aromatic
pol ycar bonat 8°FfFiPhevbih [thet felliElaght dincomfi theustys biutuemhtinitoasl y and

t he fu?&tion gf ghigi atigg aigead S£ ce fromthe ext{uder much as

possi bi, t FBPeByEphPRRE] WYLt LF ARHECOMBRETT of HEF S LHIPRSLY { 1o @

coloration, ¢bQ§ski nkabgaepage! £ E8PmEh 48 J18% PnaPd LHRKLAG: 5 kt 1PPRSI P! ©

to obtain a high-quality resin which has an 20 extrenely small content of

foreign nattente changes discontinuously, thereby causing residence
deterioration such as the coloration, crosslinking or
gelation of the resin and increasing the content of foreign

15 matter in the resin.

The resin filling rate is determined by the throughput,
revolution speed and the constitution of agitation elements
of the twin screw extruder. A discontinuous change in the
resin £illing rate frequently occurs when a full-flight unit

20 is installed next to and on a downstream side of a material
seal unit, neutral kneading unit or forward kneading unit.

According to the present invention, by using an extruder
in which a back kneading unit is installed at a position where
the resin filling rate of the twin screw extruder described

25 above changes discontinuously, the effect of eliminating a
dead space can be obtained and a resin which is free from
residence deterioration such as coloration, crosslinking or
gelation and has an extremely small content of foreign matter
can be produced.

30 A description is subsequently given of main units



In the present invention, the nodule has a supply port for supplying the
conponents, a kneading area for substantially kneadi ng the conponents and
‘a.vent area for discharging volatile conponents derived fromthe
conponents 25 added to the kneading area or contained in the resin fromthe
extruder.“%ﬂ@mﬁﬁgading area is located on an upstream si de PERAPIHS1ent
area is located on a downstream side. @ of the structural features of the
nodul e of the present invention is that the back kneading unit is |ocated
30 on an @psapgas shdeheftWie Santdw fextghidenidf thth@peearyn @ 1\WQ H 7799

PCT/ JP99/ 04191 _ 28 di sconti nuous change (reduction) in the filling rate in
each section AStHROVBsif. F¥gpi ddiblonethr aeknsoghding umiet ysedent

i nvention, (Lo Q%sgggﬂf§xké€.as "modul e A" _hereinafter) consists of a
kneadi ng tnrt Pt SFatert ™l S 8edP PuffiPl S 15 & pREkPRA&aKRAGHRE BAEMENtS
full-fli i HRI i AL o) r side to a downstream
si de of g‘bﬁlllggv Tgfw?ﬁ?l%%ﬁﬁ Egt %élrtfsr‘t y%%@gf:yﬁgglﬁ%gr% CHEPTBEBEr ed to as

"nodul e Bbgbeneknaipieida Consickt g1ak ﬁlaﬁﬁ%rlﬁ‘l&vkﬂﬁagéggcﬁﬁil Qrﬁgﬁ{ yd 10
ar e

kneadi ng unit, a back kneading unit and a full-flight unrt IC

arranged $hapeawhepsteeanione ttaandonnsérebrestdon 68 enélawm Rfsdhe,
resin. Still another nodule consists of a full-flight unit, a material
seal uni t®¥hTrBEEK -kneading unit and a full-flight 15 unit. This nodule is

preferably useglh for exgngle, when powdery conponents are added using a
side feeder right 13REPECFREABACIURLNSLAGRENSF |2 PFimftRe uncef eRablmi n

screw ext uggrégfs%g%d¥§¥%§%?%§v%§§ﬁi?%ggggrises at ‘least 1, preferably 2

to 8 of the nodul e an _ _nain consti tuent elenpnts. To
help the under stigdiniciofel be Plaallod RUENLbIRA NG ISLE A 5 dladr am of
IS shown

t he nodul es of the twin screw extruder of the present Tnventio
in Fig. 2isPFpgef2rabiws AIDEXtoudes time the diameter of the screw.
Further, the ratio of the long axis to the short axis of the
spindle shape is 1.1 to 2.0 and the maximum value of the long
axis of the spindle shape is preferably 0.950 to 0.995 time
15 the ‘diameter of the cylinder body.

The spindle-shaped flat plates have the function of
moving the resin in a backward direction. By providing this
function to the spindle-shaped flat plates, the resin £filling
rate of the twin screw extruder is reduced not discontinuously

20 but continuously and the effect of eliminating a dead space
which is the effect of the present invention is obtained.
When the spindle-shaped flat plates are outside the above
ranges and the range of phase angle, their function of moving
the resin in a backward direction is lost or unsatisfactory,

25 whereby the resin filling rate of the twin screw extruder is
reduced discontinuously, thereby making it impossible to
eliminate a dead space, causing residence deterioration such
as the coloration, crosslinking or gelation of the resin and

increasing the content of foreign matter in the resin.

30 The seal ring unit (e) used in the present invention



conprising two nodul es B and two nodul es A which are arranged 25 from an
upstream side to a dowmnstream side of a flow of the resin. In Fig. 2, each
nodul e consists of 3 to 4 units and has a supply port for adding
conponents to be kneaded and a vent port for discharging volatile
conponent s. wkhewontsrber of nodul es and a conbi nati on of noDdBCEEPIN04I3D and B
in Fig. 2 are just for explanation and @ptionally changed WO 00/ 07799

PCT/ JP99/ 04191 29 in an actual process . The type of nodule is sel ected by
the types andbgsaktiltiyesonéttheteonmporEnitsidg one kneadedr her puadeer of
nodules is at least 1, preferably 2 to 8, nore preferably 3 to 7 froma
practical pdTe 8pChH| vl es tTHed dorsdrtesbast F RMtULE 0P T date Abdtiindatese

supply of 0 nent.s .t o he kneaded,and the discharge of volatile
conponent s ﬁagfn%teher%tl\s/cetr?% |oa(5:rct°r\;%\lll‘lnlg 58 &é’?rcirlicﬁécéoinnp%értpgisle' her ei nunder. The

module Ain the presephitRNeDsi 0f £ROSASESCcP{oR oAOckdeadidg MHdr &
material seal unit, a back kneading unit and a full-flight unit as

descri bed abdwe.ciHvallareddiangpunite o ptéenadlye0 A0bstano & eaiméheadthe t he
conponents to be kneaded are added to and kneaded into the resin and

sel ected frdhhFRteacbddie RAESYI ngf whtker ( deadi eraaeE InERdiTigF amdiar and
(d) a 15 neuty di j o ~FLg. rdi ng_to.the propose of
t hi s kneadi %l%npga%ghgg%n%{{/ge{)reﬂl}%@ .'g{ggnggo?;?%é:%g‘g%bitﬁgt?%%m% & vﬂ%oor
three. The miHdeyiahaed mwdag-.shaped flat plates constituting each of the
units of Figs. 1 (b) , 1(c ) and 1(d) is 4 to 5. Fig. 1 shows the small est
nunber of 20 spi ndhe-BhapealfkacapingesnitefdbnuyedFon Bixargptesenthe nunber

of fl | ates fqr. each unit is_2 to 13,  preferabl 5to 7. The materi al
ceal b of YRR hSHLPARALERA B6 T3t s RS aindgsUAPER LS Gaps EahAe 11 | ght

uni t _bUt i tﬂys onrrﬁJi@fi@x%l yco(g_%)the%5 Zao§:eﬂ1lozrei,n%rlérfietrabll'} tsh%onqgm e A a back
kneadi ng unit” and a full-fli ght
spindle-shaped flat plates. Since the spindle-shaped plates
have a phase angle of 90°, they do not have the function of
moving the resin.

15 The thickness in the direction of the screw shaft of
each of the spindle-shaped flat plates of the neutral kneading
unit is preferably 0.05 to 0.5 time the diameter of the screw.
Further, the ratio of the long axis to the short axis of the
spindle shape is 1.1 to 2.0 and the maximum value of the long

20 axis of the spindle shape is preferably 0.950 to 0.995 time
the diameter of the cylinder body.

The forward kneading unit (c¢) used in the present
invention consists of forward kneading segments constructed
by combining together 2 or more, preferably 5 to 13

25 spindle-shaped flat plates as well. The forward kneading
unit has the function of moving the resin in the traveling
direction of the resin due to the existence of a phase angle.

The thickness in the direction of the screw shaft of
each of the spindle-shaped flat plates of the forward kneading

30 unit is preferably 0.05 to 0.5 time the diameter of the screw.



unit are arranged on a downstream side of the material seal wunit and a
continuous reduction in the resin filling rate can be realized by
conmbining these units. This full-flight unit 30 has a vent port for

di schargi ng vol atile conponents. WO 00/07799 PCT/JP99/ 04191 30 As )
describedW§5@@§P9the modul e B of the present invention condiICIt@Iyedian ’
neutral kneading unit or forward kneadidg unit, a back kneading unit and a
full-flight unit. The first unit (the nost upstream side) of the nodule B
i s a neutfartRkeacadthg Saghiot odr ther wemd kneoslitny tmétshontt Hriarea ofet hi s
unit, the conponents to be kneaded are added to and kneaded into the
resin. ThEPHRSLE EBAPPghFal i bnkC of - ¢ R@ tinetmaxsitaughyaduenofFthye. 1d4g) and

1(d). This_fi it e either one of a utral kneading unit, a
orar o ik 3 et sERt TS Shake, rh i oheeabddt Oied e ot s Bima back

kneadi ng ¢l tqaRfled fUlds FLAQNE Iqla AT ranged on a downstream si de of
the first unit ang et he resl;ldengé':i gteé?it?(;org?i'on of the resin is greatly

suppressed by ag£oadsfatibed AbdhesetHBi tSinNecALGA G 1150§ut£-efl i ght
unit on the nost downstream side has a vent port.- According to the present

i nventi orprédent iavertviaedisaaneleldod ofaaddand aitk kdeadingbeg@onent s
into an aromatic polycarbonate using a twin screw extruder conprising the
above node®PBPANERLE. iNForHuke i Boliecorakiomat dct po lyesembnaheeahidon there
is provi de(g%farret hod of, kneadi ng conponents into an aromatic

pol ycar bdh& sFﬁBS&_Sttvﬁan s‘i:? eWBRt FiddS SGtipkr i Ageat fleastt rumpleunesul e A
and o fultod) FOpE R e chh e L TE LD B8 Pt Tpst rcam o1 de to a
ggmst ream si dephd hRo 8810 nGUPT i Y the Sé:?@fﬁﬁta'r glf) ﬁ%gopé%wg&he
nponents to the area of the kneading unit of the nodule o e twn
screw extinvientiandh@d) tlieschangitignvadMmtcheseagpantsréngmithe area of
the polycarbonate (may be simply referred to as "resin”
hereinafter) to flow in the extruder while reducing the
filling rate of the aromatic polycarbonate little by little
15 not discontinuously but continuously and the function of
eliminating a dead space from the extruder as much as possible,
thereby suppressing residence deterioration such as the
coloration, crosslinking or gelation of the resin and making
it possible to obtain a high-quality resin which has an
20 extremely small content of foreign matter.

In the present invention, the module has a supply port
for supplying the components, a kneading area for
substantially kneading the components and a vent area for
discharging volatile components derived from the components

25 added to the kneading area or contained in the resin from the
extruder. The kneading area is located on an upstream side
and the vent area is located on a downstream side.

One of the structural features of the module of the

present invention is that the back kneading unit is located

30 on an upstream side of the full-flight unit to prevent a



30 full-light unit of the nodule of the twin screw extruder as WO 00/ 07799
PCT/JP99/ 04191 31 required. Further, according to the present invention,
there is provided a nethod of kneadi ng conponents into an aromatic

pol ycarbonate using a twin screw extruder conprising at |east 5 one nodul e
B-consi sti ngvobo@yeut ral kneading unit or forward kneadi mgTURIS0419a back
kneading unit and a full-flight unit wRBch are arranged from an upstream
side to a downstream side, the nethod conprising the steps of: (1)

suppl yi ng t hiel sconpoinentus tbatbe areuofidhe inevheat i1 lihkread ng d4dt or
the forward kneading unit of the nodule of the twin screw extruder; and
(2) di schar gigfF i &h Itdecsipsdment SYPi6alt Aeeapéatbe mhdules| pL| Ehht unit
of the nodul e. of the tw n.screw extruder as . required. 15 These met hods of
the present p?rnevseer?ﬁ on are i 3stt°r ;géal Iry?%eerf(?éil I*&nt*Sas m§dﬁiteh d of addi ng and

kneadi ng cOMNEME t24ONcoRSi ét & 8k RALa&h §rRUR CARRLRE 139841 AL Al Yst
deactivator, devolatilizing agent and resin additives into an aromatic

pol ycakrbonataeba® Kieaghimrg/uoit ameaniliod lafghithenptedeidh apeentdayed here

are preferred nodes of the supply conditions, supply neans and kneadi ng

condi ti ons OfF Yh&cHRFOREATsSbet FR it Feeart sridie Pénd Hiovhet \idiaati | e

conponent s a%:sq_rdi ng to the addition purpose and types of the conponents.
efe

These 25 pr r'ed modes will be descri bed herei nunder. To knead the

terminal OH groupasappengtagestli lod@ceo( danse wetdride rethod fqdhe
present invention so as to carry out the termnal OH group capping
reacti on of B'heeraioadter) sonpdartisonhieenentreal dneiadangGh gr oupt wappiag
agent 180 Lo iRl AT LM aSkPRAYaR2RE SRt EnE"SPAINY AR Tualte VO
which are arranged from an upstream side to a downstream side
of a flow of the resin.
Still another module consists of a full-flight unit,
a material seal unit, a back kneading unit and a full-flight
15 unit. This module is preferably used, for example, when
powdery components are added using a side feeder right after
the vent area of the full-flight unit.
The twin screw extruder of the present invention
comprises at least 1, preferably 2 to 8 of the module A and
20 the module B as main constituent elements. To help the
understanding of the present invention, the structural
diagram of the modules of the twin screw extruder of the
present invention is shown in Fig. 2. Fig. 2 shows an extruder
comprising two modules B and two modules A which are arranged
25 from an upstream side to a downstream side of a flow of the
resin. In Fig. 2, each module consists of 3 to 4 units and
has a supply port for adding components to be kneaded and a
vent port for discharging volatile components.

The number of modules and a combination of modules A

30 and Bin Fig. 2 are just for explanation and optionally changed



nmodul e. As descri bed above, the kneading area is the kneading wunit of the
nodul e A or the neutral kneading unit or forward kneading unit of the
“modul e B. The nodul e B is advantageously used to knead the terminal OH
group capgjn nt. 5 Volatile conmponents generated by the reaction of the
t er m nal gg(%{oggsw cappi ng agent are di sihar ged from the ventPCTAFEYOYP1 t he
full-flight unit to the outside of the Xt r uder by a vacuum punp or the -
like. The.terrplerature at the time., of kneading the termnal 10 OH group
cappi ng ag&nffi APGUPHe PIPGFT ¢ POty cerbenaf enpgu2e0ist 6e380C.e driaf ertabl v

240 to 32 rature i | ower than 200C, it.is difficult to
knead thquipg%ﬁhcé %%@ggﬁﬁgﬁatog \ﬁskf‘?] tRABPPEEH ol TP §r bEp2dsshi nFhegent
and whennpih®drergyer hEaksS ;R r 50 the m nal 15 group

cappi ng agr:jlent itsel fﬁ%/%lllg?ibl ilrz%egiriteol%%g@oét’si%cfee o?r%ﬁgy xttroﬁ'r ,M?hEr eby

greatly redediermblactivbty @rdntalishPactheait hes gl Q@cg;{ggvs_i tion of the
aromati c pol ycarbonate disadvantageously. The pressure of the kneadi ng

are@ is 1.013 xThe5cPacete(s tesstupleefel abhyhb6mb@G e 104 Las@pph§so e When
the pressure is higher than 1.013 x 105 Pa, a by-product produced by the
term nal GAMECHERN S ph? nBer kaerided cam@othbe dienmivatigér ofh wd atexts uder

i nredi at elcg and thce d;corrp?ﬁi tion of the aromatic pol ycarbonate occurs

di sadvant 988K 5" 5HB FRfre VEST BREEI Hildhd ardpacrabpdl yeardonaia with

the term pal--QH Grup. capping agent 'is determned by the average residence
time of the aromatic polycarbonate in the kneading area. In the case of an

extruder havi ngrRephdbalic o Of kRgagdi-ag ﬁ@%nv%ﬁ%&ﬁgxequclr@' g%ge(?lﬁs a

expressed by the total 30 of the kneading tinmes o urart
knd&di ng Bneadin®u@0/tQ7398a PETLaR98LRA19H 1 t33 a0BACkkh¥aRi0% BRGANGnQ

nore, preferably 0. 1 to 1, 000 seconds. Wen the kneading tine 1s shorter
t han 0. 052s®ebhdf Lighitsunditf pisc dets croi ke axb o e . ar Pt kse pak yeauhanabe with
the the module A is an area where the components to be kneaded
are added to and kneaded into the resin and selected from (b)
a back kneading unit, (c) a forward kneading unit and (d) a
15 neutral kneading unit shown in Fig. 1 according to the propose
of this kneading unit. They may be used alone or in
combination of two or three. The number of spindle-shaped
flat plates constituting each of the units of Figs. 1(b), 1(c)
and 1(d) is 4 to 5. PFig. 1 shows the smallest number of
20 spindle-shaped flat plates (segment). For example, the
number of flat plates for each unit is 2 to 13, preferably
5 to 7.
The material seal unit of the module A can be (e) a seal
ring unit or (g) a back flight unit but it is preferably (e)
25 a seal ring unit.
In the module A, a back kneading unit and a full-flight
unit are arranged on a downstream side of the material seal
unit and a continuous reduction ih the resin filling rate can

be realized by combining these units. This full-flight unit

30 has a vent port for discharging volatile components.



term nal OH group capping agent and the term nal OH group 5 capping
reacti on does not proceed. The pressure of the vent area after the addition
and kneading of the term nal OH group capping agent is 1.013 x 105 Pa or

| ess, preferably 6.667 x 104 Pa or |ess. Wien the pressure of the vent
area i s higheootbrase 1. 013 x 105 Pa, the 10 produced by- pr oc§dtIPexHidt ' be
renoved fromthe extruder and the decomdfbsition of the aromatic

pol ycar bonat e occurs di sadvantageously. The evacuation tine of the vent
area i s determ nechdyesthabadadaye rezd dedeéeth at tdfe phesanbratvieotion

pol ycarbonate in. 15 the vent a. In the case of an extruder having a
BluTal ity of CBRESEPeds & PRACEULCREATIRG Thbt % EREPESactR A LHE Shdtal  of

the evacuati %nbﬁbﬂ%égditrhfuﬁliwghété’ £ 1481 Hte@Ra £ . Pr e ET AN K Qngﬁ
second or nore, particularly preferably 0.1 to 500 seconds. en the
evacuat i on ti(nmeisoshapiserebhasni de Db f2ths avdud.e Bhies priosueed kyepaadygct
cannot be renoved fromthe extruder, the deconposition of the aromatic
pol ycar Bonat @&rigcetirferwatd kReadéngtyuirt by Ipr BA8 T2 9di ABif mnite &R6matic

pol ycar bonat e_and reduces th ual ity of i hal progdyct. en_a plurality
bF rodul e arg aPPaRGRatr bt e ettt e Suldd e e Ksmadi A 550
cappi ng agentr<Gan .bergl Whsd tBheighektioAs SOMRSNONAIRG 4 Pe tdiotbinRer of
t he nmodul es and supplied to the nodul es. According to the present

i nvention, byigspl éycnganpr éf @i r ed’rienddsof urnhig ateqw et enpdreat ome afid
pressure of the 30 kneading area, kneading tine, the pressure and
evacuati on W@ @GPG??@QkPE?ﬁg@99PBﬁi913 8arYRRe bPegfAingenRitread and the

sort apg qua%%?ﬁn@ti%ﬁ%h@&%@?' OH group cappi ng agent, the
deconposition of the aromatic pol ycarbonate caused by the reaction

by- product can be 1suh R68e0e B al BaBRdeheBSYnd AnGANEARA a trhiQ 1i-BlHigASI C
viscosity 5 of the finally produced aromatic polycarbonate, a termnal OH
group cappi n@nidagtforr e Pt odoaplieYestgereikdide afdtha first unit and

the residence deterioration of the resin is greatly
suppressed by a combination of these units. The area of the

15 full-flight unit on the most downstream side has a vent port.

According to the present invention, there is provided
a method of adding and kneading components into an aromatic
polycarbonate using a twin screw extruder comprising the
above module A or B.

20 That is, according to the present invention, there is
provided a method of kneading components into an aromatic
polycarbonate using a twin screw extruder comprising at least
one module A consisting of a kneading unit, a material seal
unit, a back kneading unit and a full-flight unit which are

25 arranged from an upstream side to a downstreamside, the method
comprising the steps of:

{1) supplying the components to the area of the kneading unit
0of the module of the twin screw extruder; and
(2) discharging volatile components from the area of the

30 full-light unit of the module of the twin screw extruder as



aromati c pol ycarbonate whose termnal is capped and which has an extrenely
smal'l content of foreign nmatter can be produced. Even when a catal yst
‘deactivator is to be kneaded in 10 accordance with the nethod of the
present invention, the catalyst deactivator is supplied to the extruder
fromthe WRAEAHPhg area of the nmodule A or B. When a pl ur ali@TJRb/0smduf es
are arranged in the extruder, the cataPyst deactivator can be divided into
portions corresponding to the nunber of the 15 nodul es and supplied to the
nmodul es. THEUEEEElyst deactivator may be kneaded into the aromatic

pol ycar bonat e cipir.@(?:tly or after it is forned into nmaster pellets or

di ssol ved or di¥pe?SEd FRCSFUERF &Y ithee ¥t SRRt . iTHenkAeadi nireafe tie
catalystrgggg Evatar | fera 20 carried out by using the nodule A
and supplyi ngﬂtiﬁg gatmléﬁs‘ﬁ‘f ‘gfeag ¥3§ or t°o°'?%%“ﬁﬂ§é§dilﬁ§°urﬂft dForatifodul e

A. The arguyésrpehyear Bona it%vi&ﬂ%%fif‘éjw\éﬂ;é{' # si;,deactivator at
a tenperature of 200 to 35013%? preferably 24 &{%%W%%an%.%s&?&?&nd or

nor®e, prefres atllduXe El com sl 506 BE % nd8 WA khiae d 1P Al LS EEer%‘Q%r than

200 C, it is difficult to knead the aromatic polycarbonate with the

cat al yst knradingauni tand Weerk threea@ipar ahurte arsd hi gher11haggRs0Gn 1 tt he

thermal deconposition of the aronmatic pol ycarbonate occurs

di sadvant‘ﬂ'g’e‘gtgs’i‘ﬁ? ag3F st RO apppstreamcsidat v 4 domddedeasn aigel,ution,

WO 00/07qggae$§{g539é%4191 35 atﬁorv nt used in the solution serves as a

devol ati i zi ng agent < FE5hprdYetPhie SELPSCtO%F renoving volatile

conponents;. at, gak l-flight unit is_eyacuated by a vacuum
) shgpY¥eihg ﬂﬁ%:§&ﬁ SPEHk el Ao ar?%tpfe¥%§ &ﬁﬂﬁﬁ%%

punp or the like to rénove ol vent and e Vo ts from
t hEO ext r Uderad g enBeusti @Rel §oadEkiulaiRy @nPreSEUELeOf, 3o 105
Pa or less, preferably 6.667 x 104 Pa or Iesgéfo? 0. 05 se%ongéggéngﬁe,
pref erabliphe).tWin os§@0€w sevondderhendt he pressure of the vent area is

hi gher tQaW 1. 013 x 105 Pa, the added solvent and the volatile conponents
2) discharging volatile components from the area of the

full-light unit of the module of the twin screw extruder as
required.

15 These methods of the present invention are industrially
excellent as a method of adding and kneading components such
as a terminal OH group capping agent, catalyst deactivator,
devolatilizing agent and resin additives into an aromatic
polycarbonate.

20 To carry out the method of the present invention, there
are preferred modes of the supply conditions, supply means
and kneading conditions of the components or the discharge
conditions of the volatile components according to the
addition purpose and types of the components. These

25 preferred modes will be described hereinunder.

To knead the terminal OH group capping agent in
accordance with the method of the present invention so as to
carry out the terminal OH group.capping reaction of the
aromatic polycarbonate, the terminal OH group capping agent

30 is supplied from the supply port of the kneading area of the



10 cannot be renmpoved fromthe extruder. The aromatic pol ycarbonate, which
is produced by the nelt nethod, obtained by kneading the catal yst
deactivator in accordance with the present invention |oses the activity

of the residual catalyst and can be nolded into a nolded 15 product having
excel | ent stwbidiryp. The devol atilizing agent has the functPCGAPBIN4I oot i Ng
the renoval of volatile conponents such3®s an aromati ¢ nonohydroxy '
conpound (such as phenol) by-produced in the production of the aronmatic
pol ycar bonat apdnaw. net €katsiR6d @oarat tte tineladandg £esbasi thaghdadigsgt er)
and a | ow nol ecul ar wei ghtoligoner by vaporization under reduced pressure.
When vari oudRédnpbridrft odréekheridde pRBtdevoraeading nipidgem fhgwardhe

function of rempying volatil.e conponents nerated from .the used sol vent
or a kneadi néané%f’gounn.ltzgkfﬁ‘éa '8%”@%?% 'l gﬁﬁdnoa _%Eijss 8G5pPIFRASPEENY t he
kneadi ng  ar gge@f tbhRnEREULge A OFmbha ITHGH éﬁou%tcé§p§wpéé@lgt fromthe

kneading unit in the case of the nodule A and fromthe neutral kneadi ng

unit or5forward krigsli g eumicmpiomente gaseraftetdhey mbdukeaBtidheof the
devol atilizing agent may be divided into 30 portions corresponding to the

nunber of nmpIBFBINEAEPR FFPMPE2RR) B9/3TETI0 APETAIPIDADIe9 1f a6 the vaRt
dul es, whi I f h wh latilizi
T 5, u g s, ra WA EosE IS E e AR ULl

agent is kne evolatiTizing agent i's pr

usi ng the nogyl 8 vAcubmThemgleyel ehd | i zk&g agent is discharged fromthe vent
port of the full-flight unit of the nodul e under reduced pressure. The
aromati ¢ pol ycar bdfe et dmpaaadaded awi tthet fdmede¥okaerdirgnghageatmahad
tenperf\(%nl;re of 200 to 350C, 10 preferably 240 tg 320C and a pressure of 0.3
MPa or*tror e, OHpF eI S6PPIBISIBL P RoTRE ARNER tiiTeP PLAPRT BPRr ke ilS PB%er

than 200C, iEoi§5gjéfi§}g§eféﬁfy“%%@ Ege3§505?1iﬁhen the temperature is
lower than 200°C, it is difficult to knead the aromatic
polycarbonate with the terminal OH group capping agent and
when the temperature is higher than 350°C, the terminal OH

15 group capping agent itself volatilizes to the outside of the
extruder, thereby greatly reducing reactivity and causing the
thermal decomposition of the aromatic polycarbonate
disadvantageously.

The pressure of the kneading area is 1.013 x 10° Pa or

20 less, preferably 6.667 x 10‘ Pa or less. When the pressure
is higher than 1.013 x 10° Pa, a by-product produced by the
terminal OH group capping reaction cannot be removed from the
extruder immediately and the decomposition of the aromatic
polycarbonate occurs disadvantageously.

25 The time for kneading the aromatic polycarbonate with
the terminal OH group capping agent is determined by the
average residence time of the aromatic polycarbonate in the
kneading area. In the case of an extruder having a plurality
of kneading areas, the kneading time is expressed by the total

30 of the kneading times of the plurality of kneading areas,



pol ycarbonate with the devolatilizing agent and when the tenperature is

hi gher than 350 C, the thernmal deconposition 15 of the aromatic

“‘pol ycar bonat e occurs di sadvantageously. |In the present invention, the tine
for kneadi n% the aromatic polycarbonate in the presence of the _
devol ati IY2°§7°4gent is deternined by the average resi dencBCTAR®/wi91t He
aromati c polycarbonate in the kneading3rea. In the case of 20 an extruder
having a plurality of kneading areas, the tine is expressed by the total
of the a/¥PRgEateyitehtsadand ogfmorhe prefalriaby yob . kneadi, 09 cak £as AUt

pr ef erablv}/ 0.05 to 100 . seconds, particularly preferably 0.1 to 60 seconds.
When t he "ReRatRfigkPieRdling t htmpr dSeto Bt eFhehdav @l .45 |secogdageant is 25
bel ow th Vv nge, .the repoval of voJatile conponents may be

unsat i sfgdcft?%%g‘é%g \%ﬁer’f%ae‘{kn SdPAGMATES | ROABERE Dot taarigeth tthei s
econom cald pmhsad NAGRQYS e i 11zi.ng,agent_is discharged from
the vent ar egﬂl%? ?ﬁe full -fcl:?%- ?ngnﬁc&%&{té}édngg&l 3%"%%1 odispdeus 30

t hes ext r uteyp Dyg arkactuPm e § OfgetheyirJiddgt he vol atile WD 00/ 07799
PCT/ JP99/ 04191 37 conponents under reduced pressure. The pressure at this

point is 1.013ThelQfréasorel ess,thy efengbhyed 6o 10de Palk + ilgsSiapd the
time is Q.05 second or nore, preferably 0.1 to 500 seconds. 5 The resin
addi ti ve¥HfaAbRIkpEadbe itemnimel aPBnaronp prEpmindoagertdikseat.lor Dry af t er
they are foqrged inﬁo mast er ‘?el | ets or dissolved or dispersed in an
appropri ate 8§81 9&EnteSSTh@TRET AR 6i-P& af d SuBP! Pad les st-he Wiresadihey ar ea
of the Iﬁ}eéas(g Bt le;Aor. B. It is preferred to supply 10
the resin addi%gélft%g%hggﬁﬁeng fq‘r?glasr g‘alg%exf R &hehd? by ¥int @ Bor. tiiee

madul e Apriud&sivy agedbhiukes cih e $ache fbvhde8 rbpl PrePOLLions and
supplied froma pltts};'a ity of r?odul es, or trﬂevv%gs?ﬁbﬁag&et %5—% &

di vi ded ititeo dpoupsoand isuppl f ethér amoma til ¢Ir @b L ¥aeh oW ex-SgParatel y.
15 The aromatic pol ycarbonate is kneaded with the resin
disadvantageously.

The evacuation time of the vent area is determined by
the average residence time of the aromatic polycarbonate in
15 the vent area. 1In the case of an extruder having a plurality
of vent areas, the evacuation time is expressed by the total
of the evacuation times of the plurality of vent areas,
preferably 0.05 second or more, particularly preferably 0.1
Lo 500 seconds. When the evacuation time is shorter than 0.05
20 second, the produced by-product cannot be removed from the
extruder, the decomposition of the aromatic polycarbonate
occurs, and the reaction by-product remains in the aromatic
polycarbonate and reduces the quality of a final product.
When a plurality of modules are arranged in the extruder
25 used, the terminal OH group capping agent can be divided into
portions corresponding to the number of the modules and
supplied to the modules.
According to the present invention, by employing
preferred ranges of the above temperature and pressure of the

30 kneading area, kneading time, the pressure and evacuation



additives at a tenperature of 200 to 350C, preferably 240 to 320C and a
pressure of 0.3 MPa or nore, preferably 0.5 MPa or nore for 0.05 second or
nore, preferably 0.1 to 1,000 seconds. Wien the tenperature is |ower than
200C, it is 20 difficult to knead the aromatic polycarbonate with the resin
addi ti ves anaowheri9t he tenperature is higher than 350 C, t T/ XPREMEMH]
deconposition of the aromatic pol ycarboBdte occurs di sadvantageously. The
vent area of the full-flight unit of the nodule is 25 preferably evacuated
by a vacuum pimpoértitcheeht lerdan aeduve sdihteasdlauentt isnydo ¥ alhat t ¢ eniconponent s

fromthe extruder. The evacuation is carried out at afgressure of 1.013 x
105 Pa or |R¥EITHRIFARBIRE EFHT x Wy L PP QLS Fore o s S&ea3d 167

nore, prefer 0 : { 1 f .3 he vent area
i's hi gher thgﬁi%c.%tl%oéﬁl%go%g; OISR A SR B R G B R0 Bate1
38 and the vehphidesaedmenaNhsdeaHitt tbeontrMethé nerorting i cexdi sasier tv
Preferred nodes of the nethod and conditions of kneading the conponents
have béen destrtiliedingddly erodweesdonponetits plwaprbenkheadedterminal
independentlg or mxtures of twg or three of the caqnponents rr%%/ be

kneaded i nt o HEF AURDRARR Wb ISFEGHORACER PPhECTRYEREEr SU0F the P Bswht
et O DA Fl U il 3loarBBnAt TR o RRLNGALONELE RN L1 R BKILATE! ¥

smal | content 10 of volatile conponents is obtained unexpect by sinple
oper ati on when exatremedy smaeyaattidntzoAE aAgearin natkeeadad benp fodwdeds omat i C
pol ycarbonate using the twin screw extruder conprising a nodule(s) of the
present inventionEYy§@ewhegp8cirritelesfidiepehsvaiarvdFat?| e domprirthtsn are

chsenarged ASHISMALSIEN AL S le & SR p Y oL Mgyl 39, ound
pol ycarbonat ga¢aly be o0 {+£88% | ¥s ragieeth And tire efsf8Gidedl from the
kneading area of the module AorB. Whenaplurality of modules
are arranged in the extruder, the catalyst deactivator can
be divided into portions corresponding to the number of the
15 modules and supplied to the modules. The catalyst
deactivator may be kneaded into the aromatic polycarbonate
directlyor after it is formed into master pellets or dissolved
or dispersed in an appropriate solvent.
The kneading of the catalyst deactivator is preferably
20 carried out by using the module A and supplying the catalyst
deactivator to the kneading unit of the module A.
The aromatic polycarbonate is kneaded with the catalyst
deactivator at a temperature of 200 to 350°C, preferably 240
to 320°C for 0.05 second or more, preferably 0.1 to 100 seconds.
25 When the temperature is lower than 200°C, it is difficult to
knead the aromatic polycarbonate with the catalyst
deactivator and when the temperature is higher than 350°C,
the thermal decomposition of the aromatic polycarbonate
occurs disadvantageously.

30 When the catalyst deactivator 1s added as a solution,



addi ng a catal yst deactivator can be further inproved by 20 supplying the
catal yst deactivator together with water when water is kneaded under
‘specific conditions in the above method and that the addition and kneadi ng
of water and the catal yst deactivator can be carried out in the sane

nmodul e. AYOHNH’H§ to the present invention, there is provi deET/FI%ed198t hod
of renoving volatile conmponents from am%aromatic pol ycarbonate as an :

i nproved nethod conprising the steps of kneading water into the aromatic
pol ycar boRat®l een i b éhut ke sprlessier sHrde s dnalde WPaaita 1tihe g aadinig
area of the kneading unit _of the nodule of a twin screw extruder

conpri si n§CatMPELEe P onef hGH @ ToffIReVprEs&ntla hidat compmmkrdischar gi ng

and WO 00/ 07799 9/ 91 renovi ng.vol atil e conponents fromthe
area of the ful Tﬁgfléﬁt% a%%i ot %t%nee %‘hi}l’g;lﬂ%l"mwg 1 ehacppésenhty

i nventiong [ [ i a, m xed sol uti on of
wat er anda S@lggtp}lr@dstégdterg%?';i\}%tegP%%ﬁépgg%ﬁ%f%%?g%ﬁlq ﬁk’eaﬁfiigtﬁ'&lehod

at &n absebhpe nemass Fromth@ SxiteudkMPa Ase & FAELARN JHTRLO - g A
detail ed description is subsequently given %f t hese lmst osdé.ggf(}r%ggg

net hods amé a higlssmresifi el Wt Brxkhedd agorel bed | mmaggeei.%%@ e
that units on an upstreamside and on a downstream side of the nodule are
oper at ed Wt P VedpIafge Oplds seaendl fdemace., et eferabligmobdcaws 800

vol atil e conBo entsW i ncl Eﬁdi rig:rwat er _are discharged under reduced pressure
from 15 t RECPHAS-f1 FHFRD TG BRSSTYES 8f ADGoWsHt afsaike hhgbaghthane
i.s assuped that the

vt st FSPh 2kon®d, LERDAkR SRy < PR RER b Sen,

unito swel tanabrupld Yremdsvédertuhl tHd o+ HQhkdue to this large pressure

difference 20 and, result of it, the surface area of the polyner through

whi ch the vol atThe eocopatdnt pabntarbedatve | ehPOhYI® pHRuced by the
melt method, obtained by kneading the catalyst deactivator
in accordance with the present invention loses the activity
of the residual catalyst and can be molded into a molded

15 product having excellent stability.

The devolatilizing agent has the function of promoting
the removal 6f volatile components such as an aromatic
monohydroxy compound (such as phenol) by-produced in the
production of the aromatic polycarbonate, raw materials

20 (aromatic diol and carbonic acid diester) and a low molecular
weightoligomerbyvaporizationunderreducedpressure. When
various components are kneaded, the devolatilizing agent has
the function of removing volatile components generated from
the used solvent or a kneading reaction.

25 The devolatilizing agent is supplied from the kneading
area of the module A or B. That is, it is supplied from the
kneading unit in the case of the module A and from the neutral
kneading unit or forward kneading unit in the case of the

module B. The devolatilizing agent may be divided into

30 portions corresponding to the number of modules and supplied



evaporated is increased significantly, thereby pronoting the renoval of
the volatile conponents. Therefore, the use of the nodule A is advant ageous
for 25 this high-pressure kneadi ng nmethod, a continuous reduction in the
filling rate of the aromatic pol ycarbonate can be realized fromthe

mat eri al seavoumdmto the full-flight unit regardl ess of tREEFIPHGE1 '
pressure difference, and the generatiomséof foreign natter can be
suppressed. 30 In the above nethod, water is kneaded at an absol ute WO

00/ 07799 PCTtJdRIG @488les4Ovipr&sSisr oo Mr&fdmrdd thiRa, a praafewakly thé to 5

MPa, particular%g g{eferably 1 to 2 MPa_and a tenperature of 200 to 350
C, preferabl §892b2 b B E 2990t khedtherAed et i3 B £8e20 seconds,

N s e e P S R s e P L e

seconds. Theaproportion of water kneaded is 0.1 to 5 parts by weight,
preferably 0. 3 to 4 parts by weight based on 100 parts by weight of the
aromat i pol ycar bzt depyedakdddlzénglegbott her disphakgedbbvemnebhdodenta ni xed

solution of water _and a_catalyst deactivator can be kneaded directly
without deaB?Tval’ s %‘éf]aT%gr?% SUivartle, tRhd"AHE eday AaBEest T the

catal yst and,tbgsgegoval of volatile conponents can be carried out in the
same nodule. 15 In this case, it has been found that the deconposition of
t he pol yner causechley arsimart idoe® 1Rk roeaudrk esilskaetidakl! yitheeayse the
deactivation of the catalyst takes place very quickly. Wen a m xed

sol ution of fRYelabhtizalithtaISRt eaxtisrroratyre jof dhded 359°thi s met hod,

; q di : ially th
2bove {rne - BFEEERETEh 50 M @ T R & WERsRRE P aBo e P aHe gPoEer T on

above. r opor wat er”1s” al st ! _ _
of the catal ysésdeasiy Vel OrMEONYAIMASG | NwhBg Whiedespbiht@Pe iS Powet 0 50

equi valent, preferably 0.5 to 10 equi val ent,
than 200°C, it is difficult to knead the aromatic
polycarbonate with the devolatilizing agent and when the
temperature is higher than 350°C, the thermal decomposition
15 of the aromatic polycarbonate occurs disadvantageously.
In the present invention, the time for kneading the
aromatic polycarbonate in the presence of the devolatilizing
agent i1s determined by the average residence time of the
aromatic polycarbonate in the kneading area. In the case of
20 an extruder having a plurality of kneading areas, the time
is expressed by the total of the average residence times of
the plurality of kneading areas but preferably 0.05 to 100
seconds, particularly preferably 0.1 to 60 seconds. When the
kneading time in the presence of the devolatilizing agent is
25 below the above range, the removal of volatile components may
be unsatisfactory and when the kneading time is above the range,
it is economically disadvantageous.
The devolatilizing agent is discharged from the vent
area of the full-flight unit of the module to the outside of

30 the extruder by a vacuum pump together with the volatile



25 particularly preferably 0.8 to 5 equivalent based on 1 equivalent of a
pol ynerization catal yst contained in the aromatic polycarbonate. Under the
above conditions, water or a mxed solution of water and a catal yst
deactivator is supplied to the kneading 30 area of the kneading unit of

t he nmodul WOR0Z7Ri gh pressure WO 00/ 07799 PCT/ JP99/ 04191 ARCHABSHMEHdEd
into the aromatic pol ycarbonate, and véfatile conponents including water
are discharged fromthe vent area of the full-f light unit of the nodule
to the owlQMEenghtshandea rirkvceddpressduned (Flesspresshmet Rt Gase, the
pressure 5 of the vent_area js 1.333 x 10 Pa (0.1 ) to 1.013 x 105 Pa
(760 mHPOLPFetRrhn? §31X38Y Pa@xr peset e¥absy66766% XON0PP 500
nmHg). T | af k| o] nents.(especially raw naterial _ conponents,
reaction ?/g-/%r%&i%c né g?@%nf‘saﬁd%t%hec‘eﬁ% o0 RYhE ai REAEPR2PHY & -onelt9 ¢
pol ycar boywd eseaBnlg .removed very effectively by the above inproved:

met hod, and an aromatic polycarbonate which is excellent in thernmal
stability, col @he st@bihi hidand Jvudmpdyshs laStea S t.remel y
smal | content of these conponents can %e ob{cgi%r?ed. Eﬁ}%g‘?#élgg&ﬁgﬁj}{e
aronat i c polycarbonatte dd densededbmiditer ceh@yyate foambidvaheo hageldier
wth water, a catal yst deactivating effect is inproved together wth the
above ef fRttlehd euchisamleefeer dhaperhedkhraai rpBteprianebsodivemd fi ed
can al so .,be obtai ne%higo Wien water is used as a devol atilizing agent in

the preseht GRS WABErafe SrBRRdLGedof tEM KREARHMYI ar@r off tdwch

dul f r em id f. & he t.ruder _ as ter vapqr by a
\r;gcﬂu% Bl}{nr%)é?%gééhde&gfé\@c%ﬁ K, Qae \(%:)él%:i‘le! ?e rcéo'npolﬁée(ﬂtss Predesr el\ﬁgrr‘?ssl'}P%ly
cald ect | nhant sEpaGi v e y Al ikn@ a A S LD MES&%&%%&&*

containing the volatile conponents (low nol ecul ar wei ght subs
reduced of the module A. The resin additives may be each divided into

under

portions and supplied froma plurality of modules, or the resin
additives may be divided into groups and supplied from a
plurality of modules separately.

15 The aromatic polycarbonate is kneaded with the resin
additives at a temperature of 200 to 350°C, preferably 240
to 320°C and a pressure of 0.3 MPa or more, preferably 0.5
MPa or more for 0.05 second or more, preferably 0.1 to 1,000
seconds. When the temperature is lower than 200°C, it is

20 difficult to knead the aromatic polycarbonate with the resin
additives and when the temperature is higher than 350°C, the
thermal decomposition of the aromatic polycarbonate occurs
disadvantageously.

The vent area of the full-flight unit of the module is

25 preferably evacuated by a vacuum pump or the like to remove
the solvent and volatile components from the extruder. The
evacuation is carried out at a pressure of 1.013 x 10° Pa or
less, preferably 6.667 x 10' Pa or less for 0.05 second or
more, preferably 0.1 to 500 seconds. When the pressure of

30 the vent area is higher than 1.013 x 10° Pa, the added solvent



pressure, the follow ng nmethods have been enpl oyed heretofore: one in
which a plurality of heat exchangers or 30 tanks having a cooling jacket
and/ or coil are used to cool WD 00/07799 PCT/JP99/04191 42 |ow nol ecul ar
wei ght substances to a tenperature below their nelting points under
vacuum condenseoteem on the heat exchanging surface and OSITIEeY0HHem a
spare device is sw tched on when a pres8ure difference between inlet and 5
outl et sides of the apparatus is caused by the adhesion of the |ow

nol ecul ar waeighttsubstiaicds, camgonasitisngapypottedtel wgmoye dnfirtoma tdel vent i s
carried out to renove the | ow nol ecul ar wei ght substances, and one in

whi ch a sol VEht*Wfih can dissol ve generated | ow nol ecul ar wei ght

substances 1S uSeg;18.28.8 mlaudbl 1950 o @RnANh So ARt Ld ety difs ppor Of

the |l ow nolecul ar wei ght substances to ssol ve and collect the o
nmol ecul ar wetilghtc osplsicancesa v Eoveyerde samiase d he Ealedv e £ neh & atsmpdri et have
been conventionally used require the swtching and washing of the 15
appar atus, doHplbexkegafpAeidgrendaitited ogr maxEHFgE Ahdi®t oaf thhee s vent
nmust be regenerated b istillation faor the, r cling qf the scrubbing
sol uti on. Thtg}eefco‘?’g’,o %‘gcsaﬁ&?e%en%t“ﬁgglfdhd\%os&% grﬁ%ﬁgligm that a great
cost is requidgttddoddtd. ect |ow nol ecul ar wei ght substances under reduced
20 pressure continuously and stably. According to studies conducted by the
present inventorsThet heventass beenhtopmels ant | imexgpenisiny davel Feghd orharet hod

whi ch enables the operation of collecting | ow nol ecul ar wei ?ht subst ances
under reduce®f FFrOSSHAE POLIBEAERPRAEEY RANIEG SN ¢XIFSMEAY EBALL MAALIRE That

|'s, aqgording to, Lhe ecsoﬁ‘r[bfsonie%‘&%“&iso ptElHed e re%\{:ieglg.gy% nestin%q eOf

removing vol atile conponen cont ai ne inan aronatic dr bonat € usi ng
a tw n screvemsddtital wabf wakdireds asaév 6lea el 8i 2147 1ak@ nddedknetlladbaciey i zed

in that a 30 vacuum col | ecti on system conprising the followng steps is
an aromatic polycarbonate using the twin screw extruder
comprising a module(s) of the present invention under
specific¢c conditions and volatile components are discharged
15 from the vent area.

The present inventors have also found that the content
of volatile components contained in the aromatic
polycarbonate can be significantly reduced and the effect of
adding a catalyst deactivator can be further improved by

20 supplying the catalyst deactivator together with water when
water is kneaded under specific conditions in the above method
and that the addition and kneading of water and the catalyst
deactivator can be carried out in the same module.

According to the present invention, there is provided

25 a method of removing volatile components from an aromatic
polycarbonate as an improved method comprising the steps of
kneading water into the aromatic polycarbonate at an absolute
pressure of 0.3 to 10 MPa in the kneading area of the kneading
unit of the module of a twin screw extruder comprising at least

30 one module of the present invention and discharging and



WO 00/ 07799 PCT/JP99/04191 43 installed between the vent port of the
extruder and a vacuum punp: 1) the step of condensing water vapor and

“vol atile conponents by introducing these vapor generated in the 5 extruder
into a scrubber which uses cool water as a scrubbing solution and .
contacti NG tHE€M% o the cool water havi gg a tenperature bel"WPPEOH81 |1 ng
point at the operation pressure of the’scrubber; 2) the step of separating
solidified volatile conponents 10 fromthe scrubbing solution containing

t he sol i GPMC¥d-P Y EI°4td 1 el @ SHTRCRER L8 SEARr Hod FTemnathshecfubbeflightt he
step of c¢oaqlin ter fromwhich the solidified volatile conponents have
been sepg(r%g‘ttec?gfto et'@ﬁ'&?? ‘ure belowits boiling point at the operation

pressure of thgochd G4ibeT nand.Asdde $heBndl & T cuhating t g gool ed

water to the scrubber. “In the above renoving method, wateér—as
devol ati birsiviiGie @geMe tRoBCokNRALEA iinY tdhenBXd & USISL uRYnCQRt @‘b‘&e'}o%naﬁnl y

wat er but al so other conponents to be kneaded as descri bed above,

especi al hycatailyedt selant onaobrainapabyet odeaatietatior tasdabv&eehe Ry dbe
used. As descri bed above, when water is used as a conponent to be kneaded
in the ka&adhmpeelhse presisangs ofeft 3i hoeh? iIMRR asyvat furtbedi $ohapyed from
the vent _area of the full-flight unit 25 of each nodule to the outside of
the extrB§&P%% wat er vapor by a vacuum punp under reduced pressure

together with th l,atq | nts.. _The .renoving. et hod of _t present
i nvention is ahsggf\é%laefdor&%%ﬁ??gggﬁﬁé &8 astulqsee%%%%gﬁgn?%VFPORFWSE«?Fe\/apor
30 di schgegeddgomthe full-flight unit of the extruder. This WO 00/07799
PCT/-JP99/ 04191 44 collection systemw || be described with reference to
Filgs. These methods are a high-pressure water kneading method

and characterized in that units on an upstream side and on
a downstream side of the module are operated with a very large
pressure difference between thenlbecause'volatile.components
including water are discharged under reduced pressure from

15 the full-flight unit arranged on a downstream side through
the material seal unit and the back kneading unit.

It is assumed that the devolatilizing agent dispersed
in the polymer uniformly in the kneading unit swells abruptly
in the full-flight unit due to this large pressure difference

20 and, result of it, the surface area of the polymer through
which the volatile components contained in the polymer are
evaporated is increased significantly, thereby promoting the
removal of the volatile components.

Therefore, the use of the module A is advantageous for

25 this high-pressure kneading method, a continuous reduction
in the filling rate of the aromatic polycarbonate can be
realized from the material seal unit to the full-flight unit
regardless of the large pressuré difference, and the
generation of foreign matter can be suppressed.

30 In the above method, water is kneaded at an absolute



3 to 6 but it should be understood that the present invention 1is not
limted by these figures. The "vacuum punp" as used herein neans a device
for 5 generating vacuum Besides the vacuum punp shown in Fig. 3, an

ej ector or the like may also be used. The expression "between a vapor |ine
9 and a vacuwmoponTpp 1" refers to between a vacuum |l ine 2 fROT/POIPIEVL I ng
the vent of a twn screw extruder 21 arnd a vapor line 9 for connecting 10
t he vacuum punp 1 shown in Fig. 3. A scrubber 10 is arranged between the
vacuum | i ne gréssureonfiectd ngothe went mietdwatt W no SErew extpraider 21 and
the vapor l|ine 9 for connecting the vacuum punp 1. A scrubber used in the
present inveRBFBACRE2RSY BT IRl letillatioy 2| Mhs t 2@id ohd e st @fed00

scrubber mayBe,yised Ll 630 santachofhe Sorubbing solution o vapor

wel | and has a small “pressure-|1'05s. "An exanple 0o

in Fig. 4. |RoFi@setonnel epeaeardimpnal 49 1denatenad syt imdHuicdl wiln
vertical colum (scrubber body) installed upright, a plurality of spray

nozzl esS 3 are phetralieyl o mepdudeiserrpousedn the totsertinmmling taaki 08 of
the colum 10Q at different heights, and a required anount of the scrubbing

solution is 8pPaykd 1PPoRPEPRISprRELTREYPEE 8.1 250 AP0 $reends { or
i ntroduci ng gas cgggpgﬂkﬂﬁnﬂgk%ro%a% &erdkﬁ%ggggquf%ogl%geghg%ggﬁggew

extruder is provi e side wall of e colum 1 o] Vapor

of volatile weQgRONGHeT drdbIgducectd Bighide bgOk&Igh £ ABddEn i 1V EhabtEs
contacted to the scrubbing solution to be solidified by 30 cooling and
renoved. WO by/ 8¢¥90t PE/ Yirg ot pamatic 450 Meavkpor tof pewmteedubed as a

devolaiélizing ag 1}-£S Ilgu fieﬁ and cont ai ned .i n .t he_ scrubbi ng sol ution.
Gas from which wg:?ér'r RPdpor aﬁbe £ 8"\%’5%?11%?' tthB1F60at P+ _ELIMPENEAEET have
been renovedahg§ 5”&5€5&§§¥1déﬁé&ﬂ&g%éﬁﬂaﬁﬂﬂbgu@Be%d%%p@ﬁrectly without
deactivating a catalyst in advance, and the deactivation of
the catalyst and the removal of volatile components can be
carried out in the same module.

15 In this case, it has been found that the decomposition
of the polymer caused by water does not occur substantially
because the deactivation of the catalyst takes place very
guickly.

When amixed solution of water and a catalyst deactivator

20 is kneaded in this method, the pressure, temperature and
kneading time are substantially the same as above. The
proportion of water is also the same as above. The proportion
of the catalyst deactivator contained in the mixed solution
is 0.5 to 50 equivalent, preferably 0.5 to 10 eguivalent,

25 particularly preferably 0.8 to 5 eguivalent based on 1
equivalent of a polymerization catalyst contained in the
aromatic polycarbonate.

Under the above conditions, water or a mixed solution
of water and a catalyst deactivator is supplied to the kneading

30 area of the kneading unit of the module at a high pressure



5 an outlet 4 for the vacuumline provided at the top of the colum 10 and
discharged. Care nust be taken to protect the inlet 5 fromspray of the
scrubbi ng solution. The scrubbing solution containing the collected 10
solidified volatile conmponents, water used as a devolatilizing agent and
wat er - sol BV ati 1 e conponents is discharged from an oufFEgPﬁyﬁﬂﬁhided
at a lower portion of the colum. In e renovi ng net hod of the present -
invention, since 15 the scrubbing solution contains water as a

devol at i 3P4 depeagedt 1nitiRe e udbPRG tds IR bricdrbomatsed dmdnvbie tsicxeibber

becones wat er slury ontai ning the collected solid volatile conponents.
The slur%fW%?Q?ﬁ#Sdﬁ%%guaﬁpg Ea%§6kaﬁﬁ g sarged SForabeetwmrt7ararough

bbi | Lt } [ L1 ' | yti t tank 7 i
o ot or abl. AR e Wt RN ag T SCor D Y aUek: TnSrEoR AN AL OF DRt he

slurry. \Shairdder aboyer e ubben hseYselhe t e SRLAYs e t‘i?eeg:rdezésﬁ%e
rops I NSI de

preferably a full cone nozzle having sprayed |iquid a Spray
corfe as oifowne vényg. abearia halldasv:eone pezzbe1l whesp it$i deohs Rohlew as
shown in Fig. 6. Qut of these, the full cone nozzle Is the nost preferred.
The fl owPaatle/ & mmégscr olsifrarablnt 16333k prderkbl y1 BAHE00 Ho ¢, 69
times the total weight of water vapor and the WO 00/ 07799 PCT/JP99/ 04191
46 gasesxbﬂibofétﬂl (%dW%%ﬁénts di scharged fromthe twin screw extruder.

The tenperatur f er. used as thé scrubbing soJution nust be controlled
to a tenperatu?g g%%ﬁ#%sebgfﬁgﬂfﬁﬂﬁﬁt¥e§Q§%% Bof pBciadeHEadsure of

the scrubRfpondipts { Neeh@TRYIAILY Ept-8 atiders§ 198 ,1Ne RP1d ) g ?giqt’-t s
difficult to nmaintain a degree of vacuun1reqU|re3 f or evacua%. T 'due

10 contained in the aromatic polycarbonate can be removed very
effectively by the above improved method, and an aromatic
polycarbonate which is excellent in thermal stability, color
stability and hydrolysis resistance and has an extremely
small content of these components can be obtained. Further,

15 when the aromatic polycarbonate is kneaded with a catalyst
deactivator together with water, a catalyst deactivating
effect is improved together with the above effect and such
an effect that the kneading step can be simplified can also
be obtained.

20 When water is used as a devolatilizing agent in the
present invention, water is discharged from the vent area of
each module of the extruder to the outside of the extruder
as water vapor by a vacuum pump together with the wvolatile
components.

25 As means of collecting and separating the volatile
components from water vapor containing the volatile
components (low molecular weight substances) under reduced
pressure, the following methods have been employed
heretofore: one in which a plurality of heat exchangers or

30 tanks having a cooling jacket and/or coil are used to cool



to the vaporization of the scrubbing solution and the volatile conponents
distill out into the vacuum punp di sadvantageously. 10 The tenperature is
desirably controlled to a tenperature 5 C |ower than the boiling point of
water at the collection pressure fromthe view point of collection
efficiency. wWoog7ghesi rabl e to al ways mai ntain the vapor | R8G5 W191
connecting the twin screw extruder 21 tdtX he spray nozzle 3 15 and the
inlet 5 for the vapor line provided in the scrubber shown in Fig. 3 at a
tenperature bopwidlleCuwWramuréghy subhetdncgs twedi uemsecdt @se $tedaW Ohear

heating unit _such as a jacket to prevent the adhesion of volatile
conponents (TOW HB¥ ekt AFS YRt VEEHT ant@RFen 2D kMot HIY dt¢dh angl e 8

of the inl et eRcRlMng skt face faf &l cdHLO0UELLY VRPALI LR {16, SELUDDET 1 S

preferably 45 to oma vertical direction 5o t he nozzle descends
toward the sewibbesad Mhedhéova nptesshse IEf ghte SedShaneasn adhies€ 4at he
inner 25 wall of the scrubber colum, a spray nozzle for cleaning the
adher ecP port Pehiehagides prhviedrRA e dlsy calusgd Wit fheprdheslinnt hé

scr ubber and he, scruhbin solutlgn | i pe 11 shown _in Fig. 3 for connecting

the scrubber *F8 THE ™ i%g YE4LHE B sE?BFE@e ?%\‘M”a%htl % PyeBPALBNE not

to make a poptipiaviByvafca; 8 it ars Waichog f t of
other portion WO 00/ 07799 PET/ 3PS olztl%\%%tﬁ%fe%g{’fé% 1iq{tef lg’c%’gﬁéggglég?gt ance

agai nst a fl ewdghtt ivebstandydds Ngandobnkt | DN wNERI i HPLEesEhaipad sl i d
vol atil e conmponents. \When such a portion is made, the restriction angle is
preferably sEiSEply® pneRLed 0loxg "M LaF megtgth Sﬂllﬁ’étgl@ri’&ﬁbiiﬁguseﬂutl on

contaifyng  Lhe callBgiad soLioa.d b d1e ReLUBRLNg, S0l bon, Storage fank 7

is introduced into a se Y rem)vmgt _
contai ned i nmbh@cﬁ&zﬁﬂbﬁf&@@dﬂét@@lé&é aosaiybbwg ars@ld&u%ﬁwma igw 10 A

nmet hod of separating solidified volatile conponents
molecular weight substances.

However, since the above methods which have been
conventionally used require the switching and washing of the

15 apparatus, complex equipment is required or a large amount
of the solvent must be regenerated by distillation for the
recycling of the scrubbing solution. Therefore, the above
methods have such a problem that a great cost is required to
collect low molecular weight substances under reduced

20 pressure continuously and stably.

According to studies conducted by the present inventors,
there has been found an inexpensive collection method which
enables the operation of collecting low molecular weight
substances under reduced pressure to be carried out easily

25 and continuously.

That is, according to the present invention, there is
provided a method of removing volatile components contained
in an aromatic polycarbonate using a twin screw extruder and
water as a devolatilizing agent, characterized in that a

30 vacuum collection system comprising the following steps is



is not particularly limted and any nethods are acceptable if they can
renove solids contained in the scrubbing solution efficiently and

t horoughly. Qut of these, a nethod which separates solids by
centrifugation or filtration is 15 preferred. An apparatus for separating

s

sol i ds byWeet®’7$ougation is not particularly limted and cectrrurPiugad: °
separators available on the nmarket maytbe used, as exenplified by

hori zontal continuous centrifugal separators and sem 20 continuous
centri f ugaPs$adared drstween nghea wert igattiofiethe sexeeadeAnaa@par «hBgufor
separating solids by filtration is not particularly Iimted but continuous
filters sHPfPds a belt filter and drumfilter, cartridge filters, basket
type 25 f&lters S ers.and the lLike may be used. These devices may be

e
used in coﬁbinaFFSnggé%jﬁﬁn?%ﬂae?§HWﬁ He> Lol PBEFi G hctukdEFLSf sol ids
cont al nEdcbﬂlpotn@l@rwbiﬂgrgglu@j]n ’Tﬂggeng%%ogmqt%hx?%%éh%ﬁreﬁlng& 0 gm or

| ess. That is, 90 %or” nore of particles of

pr efser abl gx¢ehldeat et 2A0s 9Pu¥ber WRAEe O sRar Ebghe 0Q/ ;
PCT/ JP99/ 04191 48 2 pﬂ]i% d?anefér ére ngre prg%e?gg%fvggl?é%%%%gbﬁﬂgn a

device whbdmtdamandacoytact isg ithdh qubdtaepayoati ofatber augilng is used
undi ssol ved solids are adhered to the inner surface of a scrubbing

sol uti on FPRPETR e bigd dwditgebof lamiepodati absthe Dpdwea ebynpyeyestirag

| ong-tine %on%gguous operation. It i's preferred to set the flow rates of
scrubbi ng®Ts5PGt iBHFYRREE: 12 and 15 between the scrubbing sol ution storage

adnesi on of sol P15 F50PnS%; BABFLal id s T sF oV prAte Lo Tuber FhFRat o
theor esi st aBme thRArddresisings sca tieedsde YLV ed AL 1 00 9R:tEhe 4 1 ke as
much as possible so as to reduce the flow resistance. %?%er Fhe above
solid-1iquodasefar atoponénts @iefRid®fled from the scrubber:
3) the step of cooling water from which the solidified
volatile components have been separated to a temperature
below its boiling point at the operation pressure of the
15 scrubber; and
4) the step of circulating the cooled water to the scrubber.

In the above removing method, water as a devolatilizing
agent to be kneaded in the extruder may contain not only water
but also other components to be kneaded as described above,

20 especially a mixed solution of a catalyst deactivator and
water may be used.

As described above, when water is used as a component
to be kneaded in the kneading method of the present invention,
water is discharged from the vent area of the full-flight unit

25 of each module to the outside of the extruder as water vapor
by a vacuum pump under reduced pressure together with the
volatile components.

The removing method of the present invention is a system

for collecting volatile components from water vapor

30 discharged from the full-flight unit of the extruder. This



to discharge a surplus of water fromthe collection system 15 and to treat
a waste water treatnent as required in order to suppress an increase in the
anount of the scrubbing solution caused by water used as a devol atili zing
agent. To recycle water fromwhich solidified volatile conponents have
been renovedwalontiey scrubbi ng solution, the 20 water is coMTRPIVHIH *
predet erm ned tenperature below its boil44g point at the operation pressure
of the scrubber by a scrubbing solution cooler 18. A device used for this
purpose is neplpactienlar$styenivwilletbeafddsarcbelli myth ackidrerarsl/tar Fégisl. i s

installed in_the apove scrubhing sol ution 25 storage tank 7 having a
stirrer, or 3 Hedt g&ﬁcﬁ%ﬁ&é’r’ﬁ&gﬁ upders tRAg itpﬁ}b‘égﬁéﬁie%éﬁaéfl,%lﬁr‘at e

type heat exggaﬂg@rlgﬁitggrgpiggeﬁgpgiggﬁ%sgxchanger may be used. A device
for circulating cooled water to the scrubber is a line for connecting the

above sol ution codier "kGacandn thhenp 3GisSpisayd Nz i afednfze as @R for
consisting of a flow neter 19 WO 00/ 07799 PCT/JP99/04191 49 and a
scrubbihg soPeaREBAtLRE P pederiitie sahhautaeredn @uw ghowhoin thg .cant r ol

of flowrate. An.undesired gcurye ortio is elimnated as nuch as
possible to SPeeéﬁ?gﬁ?egguFée ¥égF§Tﬁ%cﬁffﬂ Pﬁeu§€bubbing solution line 16.

5 Not only smooth i ;LN 4 4 i (0 i t al so
y N bEPYRYS 1 bANGsd ¢ W PREG S PN 5inS Mﬁ 39%331@4 gu@y

| abor and energy required during operation ‘can be grea uce t he
vapor col | eciingefethdcd dftween presenimiliventi sar Shmcscmai@rehshivehti s a
devol atilizing agent is used as 10 the scrubbing solution, conpared with a
case where ofhet *WorgERFEYsBFVErtehrilt RBA| § KA dd8q Afor sepubbtapg

soluti?@, tEgepggggﬁﬁnnggohlgﬁ&&ggig p§§ol§§ilizing agent can be greatly

simplified and recycli n"be carried ouft Wth ease because volatile
conponents col | ectzzdchybdelri Lo &fs arrbhgel k8tdoeRrthdOhcaUR £Li€S kgra heat

treatnent or solvent treatnent. The present invention is applied to an
aromati c connecting the vent of the twin screw extruder 21 and the vapor
line 9 for connecting the vacuum pump 1.
A scrubber used in the present invention is not

15 particularly limited and any structured scrubber may be used
1f it can contact the scrubbing solution to vapor well and
has a small pressure loss. An example of the scrubber is shown
in Fig. 4.

In Fig. 4, reference numeral 10 denotes a cylindrical

20 vertical column (scrubber body) installed upright, a
plurality of spray nozzles 3 are installed in a center portion
in a sectional direction of the column 10 at different heights,
and a required amount of the scrubbing solution is sprayed
from the spray nozzles 3.

25 An inlet 5 for introducing gas containing water vapor
discharged from the twin screw extruder is provided on the
side wall of the column 10 so that the vapor of volatile
components introduced into the column from the inlet 5 is
contacted to the scrubbing solution to be solidified by

30 cooling and removed.



pol ycar bonate. However, the present invention can also be applied to other
resin which may suffer residence deterioration such as coloration,
crosslinking or gelation. 20 The effect of the present invention is.large
for comonly used thernoplastic resins, particularly polyethyl ene,

pol yst yr 8@ 00/i3P/vi nyl chl ori de, polyam des and pol yest er s Pathird/oswadi’'|l y
suffer residence deterioration such as45col oration, crosslinking or

gel ati on. However, out of these, 25 aromatic pol ycarbonates are very
sensitive to r&¥idenzpor defewanrat iusedual as deniaratidizi8G0SYddKiNg or
gelation_and the utility values of the apparatus and nethod of the
present ilhvERTbAd2RA AR FRLNEAI §n| BRgeSCBODBIADISESL UM DO/ 0TH9 from
PCT/ JP99/ 04191 | es of_ the present invention_are given bel ow.

50 Ex
These exal 87 eﬁr%@&&édaﬂﬂ-Eﬁﬁe¥ﬁ?ﬁ65€@ﬁtq%nY%%?t?1F|Ggmﬂﬂqqmﬁshe
present WA O W diEa! D90 008 5 hRCOLES L] B D 1 % 80

"parts" in e exanpl es nean by weil g ,

respect i @ You ik £5% %F}ertweSQza%L%FdnnZhgxrng&&&' aPr PRE! koGS (?%fastar{é)”a“ c

pol ycar bonates obtained in the follow ng npl es were neasure

foll ows. dd)ummt10nand disensdtyedand vi scosity average nol ecul ar 10 wei ght
The intrinsic viscosity of a nethylene chloride solution having a
concentration &k mugkdbewliskemasiy epiraseny thre Unbedt obdervims e@yeier and
the viscosity average nol ecul ar weight was obtained fromthe follow ng
equat i on R sthg scrbding gPIukpan(2) nunber of foreign substances 100 g
of a polycarboqqhg was dgssolve of . a nethyl ene chloride

sol ution, the resul ??EFS%PgtF8ﬂ4é%§h£%ggﬁﬁﬁﬁﬁﬁﬁvf?ﬁ tR&LeA%st which has
?ggpg}?ig@%fﬁi§iaese%aa%wiéfE%ﬂHSHSEé?,f&%@é?”ué%@?%&ﬁ%ﬁs remai ning on
devolatilizing agent and water-soluble volatile components
is discharged from an outlet 6 provided at a lower portion
of the column.

In the removing method of the present invention, since

15 the scrubbing solution contains water as a devolatilizing
agent, the scrubbing solution discharged from the scrubber
bécomes a water slurry cohtaining the collected solid
volatile components. The slurry is introduced into a
scrubbing solution storage tank 7 through a scrubbing

20 solution line 11.

The scrubbing solution storage tank 7 is preferably
equipped with an agitator to prevent the sedimentation of the
slurry.

When the above scrubber is used, the spray nozzle used

25 is preferably a full cone nozzle having sprayed liquid drops
inside a spray cone as shown in Fig. 5 or a hollow cone nozzle
whose inside is hollow as shown in Fig. 6. Out of these, the
full cone nozzle is the most preferred.

The flow rate of the scrubbing solution is preferably

30 100 to 1,000 times the total weight of water vapor and the



was counted through a m croscope. (3) anpunt of volatile conponents 25
Phenol and di phenyl carbonate contained in a solution of 100 g of a

pol ycarbonate dissolved in 1 liter of nethylene chloride were extracted
with acetonitrile and determned by the high-speed |iquid chromatography
of* Toso Co.,wbntodv7730 (4) pellet color WO 00/ 07799 PCT/ JP99/IBALIFI/045 °
Measured with the color difference neteraef N ppon Denshoku Kogyo Co., -
Ltd. Exanple 1 5 2, 2-bis(4-hydroxyphenyl)propane and di phenyl carbonate
wer e char ged gastee afdvssatillé eionipite raguidipethadded faost theetwim scda ar
ratio of 1:1.02 and dissolved at 150C after the inside of the tank was
substituted ¥t YEEgen, and the mixed solution was transferred to a raw
mat eri al storage 0 tank maintained at 150C. Thereafter.. the m xed

sol uti on was suppl %%%I LSRRGS £;wtagtear Y&re, %%I%haeglsfﬁ??%hn?asrﬂ}%d&“pped
with a fractiy@rabengogfteiTednd RiBhBERE e 8B16ANEEs LEIPEL R WA ntOf
220C and an inner pressure of 13,333 Pa (100 mmHg), a 15 di sodium salt of
bi sphendl A aid thet caidekyhiocanpoasanrehypdr akiede cwabdeaddedhenntheauously in
amounts of 5 x 10'" equivalent and 1 x 10'' equival ent based on 1 nol of

2,2- bi s(4- hy GMERFFIERF I DIGIRGE, tRR] Pt PPy N IaPRARL 1 ddct F sH-Efdediidarri ed
out by remv't%gmsq‘%tfagaggd?g?@ggoérm W\ zgqm.ga'@&at'waacucaot'iuo%n-dJehe

obt ai ned reacti on produ s ~dischargéd”conti nuously USIng a gear

punp. The react t98 vRpedichtidh dPEhe WRhi sl £PBLLAYAYS! dhd €he droieitlii1Gal
agitation tank equipped wth a fractionating colum naintained at an inner
t enper at ur e cfompdBedtandh sl linpet 128 pree y@caugfpumMB83spdvant®agebigsly A

reaction was carried out by renoving.the formed phenol froma .
fracti Ofat | ng eof BRET2THES otft AP ACAPAACEPBRE BFOBRCE® (2§ MBSE BF SER Y Ged

ContinUOUSIylower than the boiling point of water at the collection
pressure from the view point of collection efficiency.
It is desirable to always maintain the vapor line 9 for
connecting the twin screw extruder 21 to the spray nozzle 3

15 and the inlet 5 for the vapor line provided in the scrubber
shown in Fig. 3 at a temperature of 100°C or more by a heating
medium such as steam or a heating unit such as a jacket to
prevent the adhesion of volatile components (low molecular
weight substances).

20 The installation angle 8 of the inlet 5 shown in Fig.
4 for introducing vapor into the scrubber is preferably 45
to 80° from a vertical direction so that the nozzle descends
toward the scrubber.

When lowmolecular weight substances adhere to the inner

25 wall of the scrubber column, a spray nozzle for cleaning the
adhered portions may be provided to forcedly clean with spray.

In the scrubber and the scrubbing solution line 11 shown
inFig. 3 for connecting the scrubber to the scrubbing solution
storage tank, it is desirable not to make a portion having

30 a diameter which greatly differs from that of other portion



using a gear punp. The reaction product (2) was then supplied continuously
30 to a horizontal reactor maintained at an inner tenperature WO 00/ 07799
PCT/ JP99/ 04191 52 of 270 C and an inner pressure of 133 Pa (1 mmHg) . An
aromatic pol ycarbonate having a viscosity average nol ecul ar wei ght of

15, 300 wa¥OdBt0ai%Med conti nuously by further carrying out pdEcHEe9Eadi ON
whil e the formed phenol was renoved frohthe 5 reaction system The
aromatic gglycarbqnate was then supplied continuously to an intermneshing
twin screRCERISRIAL. PRAOMES rewils tsurew agdinsera fl oatc tile deaeiinaior
(tetrabutyl hosphoni um salt of dodecyl benzenesul fonic acid) was added 10
and knead alP%%f4;ﬁﬁ%5?éﬁﬂm%nﬂﬁﬁc@a¥9ﬁ§s%ﬂ%ﬁdOVOéadmiﬁﬁqnmpsaéhtst

bi sph | izati t t t deactivate th
pol yror i 28 e et FORKTBR G oPRRFT. Thky = SERE oo k8 AEded in an

anount of ptew¥dipsedsop tBe;oRolycafbgpate to renove volatile conponents
So as to obtain 15 a stabilized aromatic pol ycarbonate continuously. The

arolatic pol ycaaboshban AnaFiy ! en sird es¥BsbexhIdesh (£ PGh 8,148 Land
pelletized by a pelletizer to obtain an aromatic ™ pol ycarbonate 857%™ nal

product. The addileicoredmb kidadingtbé sbeubdialy o HEEChbhVatekaq) talifk t he
renoval of volatile_ conponents were both carried out wusing a nodule (A)
consi sti n§ b 1@ FrRdiReed iickrliangepdinator ldefibratrehneddigighentbl 1 draak
kneading unit,. a seal ring unit, a-back kneading unit and a full-flight
uni t whi cﬁ°3¥épg SV 9t A JHRTPREAPS $@ Tuh#oRhEYalo\ec b ihges

wer e SUpp&BQQti%%,Eﬁn@@elﬁ9r“ﬂrd kneadi ng unit. The forward kneadi ng unit
used was constructe conbi ning together 5 or nore spindl e-shaped fl at

pl abes, and the mbtekaess EBparsai|yy W §qdiehesd %&g'ﬁécg Shohle
spi ndl e-shaped flat plates was 0.1 tine the dianeter o The 30 BRPERTS
Further, ifenp&tperdfidulatbpglanited 4 SHPrhedkicds are acceptable
if they can remove solids contained in the scrubbing solution
efficiently and thoroughly. Out of these, a method which
separates solids by centrifugation or filtration is
15 preferred.

An apparatus for separating solids by centrifugation
is not particularly limited and centrifugal separators
available on the market may be used, as exemplified by
horizontal continuous centrifugal separators and semi-

20 continuous centrifugal separators having a vertical inner
screen.

An apparatus for separating solids by filtration is not
particularly limited but continuous filters such as a belt
filter and drum filter, cartridge filters, basket type

25 filters, strainers and the like may be used. These devices
may be used in combination as required.

As for the collection accuracy of solids contained in
the scrubbing solution, the mesh of the filter is 10 pm or
less. That is, 90 % or more of particles of 10 pm in diameter

30 are preferably collected, and 90 % or more of particles of



WO 00/ 07799 PCT/JP99/04191 53 of the spindle shape was 1. 614, and the
maxi mum val ue of the 1long axis of the spindle shape was 0.979 tine the

di aneter of the cylinder body. The spindl e-shaped flat plates were
conbined together in a traveling direction of the aromatic 5 pol ycarbonate
at* a phase awglogooPI 45 in a positive direction when the rotGHRJIPOHO4EIIr écti on
of the shaft was positive. The neutral 4neadi ng unit used was constructed
by conbining together 5 or nore spindl e-shaped flat plates, and the

t hi ckness i nZd@%sép el afivdfer df ¢ aetricopr of e pakhy ofo trcteld sphadledshaped fl at
pl at es was 0.%.t£rre thet di aneter of the_  screw. Further, the ratio of the
|l ong axis to"the sHEPTakPETY o1t R I4Fi 1dAE 1ShapRAGAEL ™ GieFoughd %t he

maxi mum val ugggh  t i d NG, K1 t ' Vas, [ he

di aneter of the clg/}lﬁ%lnéder b?éi?%%%%%%@kﬁi&?ﬁgeum t%%&%f\tﬁ/ggeotf
construct ed byscoMliinigigoltogehheind 16r anarihes pindlde- shapae f havipkat es,
and the thickness in a screw shaft direction of each of the

spi ndl 2 shap&HeFeRY Prarestimg bongtiiee t¢rentizmereropérahion screw.

Further, the ratiaq of. the |on i,S to.t shart axi,s 20 of the spindle
shape was 1.614, gntd Jﬁwé’rr?_afﬁr%?%x\%l lf«?tog%[ehgngoﬁj’tﬁi ?foFCFHB_béglgndl e
shape was 0. 949utid® iDgedi ayres s 19Tbé{\@eéﬂlfﬁge§cm1n;r@oﬁ?€ﬂﬂ-l e- shaped
flat plates were conbined together in a traveling direction of the

aromati c pobyecarbenarsk andatphasel bhgl sywid Aeparat aregat 1 we/ dioreabren 25

when the rotation direction of the shaft was positive. . The seal ring unit
used was conSPrattt@dPbyvERt tiifyadhesierretisolifdsatoptage draerosBEEACES t he

ri ght dle f e i S, J C ft disrection of the
circul g(?] fl I{?ltE p atleﬁj\/\%ssacl faltttgi %%Ein}ﬁ}égg;éa%?e%% 5? e('sés]g(rpeavﬁ )Tﬁgcboas
di anmeter of aheushécead@rcitvdd patteiomsor) thd/Q iikdRist hachl agebeEsY¥ie

00/ 07799 PCT/ JP99/ 04191 54 of the cylinder body.
so as to reduce the flow resistance.
After the above solid-liquid separator, it is preferred
to discharge a surplus of water from the collection system
15 and to treat a waste water treatment as required in order to
suppress an increase in the amount of the scrubbing solution
caused by water used as a devolatilizing agent.
To recycle water from which solidified volatile
components have been removed as the scrubbing solution, the
20 water 1s cooled to a predetermined temperature below its
boiling point at the operation pressure of the scrubber by
a scrubbing solution cooler 18. A device used for this
purpose is not particularly limited and a cooling jacket
and/or coil is installed in the above scrubbing solution
25 storage tank 7 having a stirrer, or a heat exchanger such as
a multi-tube heat exchanger, plate type heat exchanger or
scraping type heat exchanger may be used.
A device for circulating cooled water to the scrubber
is a line for connecting the above solution cooler 18 and the

30 spray nozzle of the scrubber consisting of a flow meter 19



When the screw shaft was observed with the naked eye after 40 days of
operation, it retained netallic luster before operation and the adhesion
of foreign matter such as a 5 carboni zed material was not seen. Further,
the maxi mum nunber of foreign substances contained in the aromatic | .
pol ycar Weneres7®s a final product was 41 during operation. PEERPED 10 The
addition and kneading of a terminal @R group capping agent '
(2- met hoxycar bonyl phenyl phenyl carbonate) and a catalyst deactivator
(tetrabandgla phogpivdm gsedaltigf 1idedeayliippebwddll énrdwtematicweatvearri ed
out in the twin screw extruder. An aromatic pol ycarbonate was obtained in
15 t he BefethanfeP et PEEVeT2t&ccef® YR SIRBAUFETVEY RIKELPB add

and knead the term nal OH group cappi n gent caonsi sted _of a_neutral

neadi rg® UL LBk KRABECRg MmO SHECRS P8I PHATGH BREE “Miicch wer e

a”angefe%igﬁ‘ai’&euﬁsﬁf@?@ skdep Q@%@GEE%A&E&@%EO add and knead the
20 co or af

catal ys eacti vat or nsi ste orwar d 'kneadi ng unit, a back

kgeadi ng uni tyot GoRBFKshb o Bht continuwd R ddeathab et 2bd asfmhlefllight
unit which were arranged from an upstream side. -\WWen the screw shaft was

obser vegogkibliehbutakeédoeyaboaf tad d0edays refquipsrditduning topetat hed
nmetallic luster before 25 operation and the adhesion of foreign nmatter
such ascancheboneasd ynteduicgd Ras ther ve@ar qukleetinghee kaednafh thanber of
forei gn substances contained in the aromatic polycarbonate as a final
product PR&se3¢ dNVeREbPRrati on. 30 Exanple 3 WO 00/ 07799 PCT/ JP99/ 04191

55 The addit | d. kneadi ng .9f i)l '
e additi En%? Bﬁ'%%% bg%c% i% taergmala)%gESHBngg%ggs A9€Ql as

(2- nmet hoxycarbony nenyl enyl "car bonat'e _ t deactivator
(lget rabuﬁx' sRRQHANONG usbsalti odf, SHsayklenzanesyl £98é cwaeird) o@i&rcarried

out inthe twn 5 screw extruder. An aromatic pol ycarbonate was obtained in
t he samerganies salvehEamie Likeept dded @& medmyB@)ngisesllution,
the process of collecting a devolatilizing agent can be
greatly simplified and recycling can be carried out with ease
because volatile components collected by a filter or the like
15 are not subjected to a heat - treatment or solvent treatment.
The present invention is applied to an aromatic
pol&carbonate. However, the present invention can also be
applied to other resin which may suffer residence
deterioration such as coloration, crosslinking or gelation.
20 The effect of the present invention is large for commonly used
thermoplastic resins, particularly polyethylene,
polystyrene, polyvinyl chloride, polyamides and polyesters
which readiiy suffer residence deterioration such as
coloration, crosslinking or gelation. However, out of these,
25 aromatic polycarbonates are very sensitive to residence
deterioration such as coloration, crosslinking or gelation

and the utility wvalues of the apparatus and method of the

present invention are particularly large.

30 Examples



to add and knead the term nal OH group capping agent consisted of a
forward kneading unit, a back kneading unit and a full-flight unit which
were arranged froman upstreamside 10 and a nodule (A) used to add and
knead the catal yst deactivator consisted of a forward kneading unit, a
back kneadi mgp o799 a back flight unit, a back kneadi ng uRCTJegag4r *
full-flight wunit which were arranged f8@m an upstream side. When the screw
shaft was observed with the naked eye 15 after 40 days of operation, it
retai ned netal |l i cEkaspeesbef otiee ppesatit anaemt {dre adhesiwen abe f@F i gn
matter such as a carboni zed material was not seen. Further, the maxi num
nunber of fJM&ESEn SXFFTSL&Fc &L ec BRCNILAEE ATt RBeaPYFROISE Ofofy&E4hBanate as a

final product . i r.at i or amle The addition and
kneadi ng of Ciél\g%ftaﬁ%éé?%etg%t PRELEht ??‘é?‘r%g%%ypgph%g%h%%i’h?nwsﬂ AL
dodecyl benzens fa@niiamaiidly. and an additive (glycerin nonostearate) were
carried out in 25 the twin screw extruder. An aronatic pol ycarbonate was
obt ai néd in the sakt amhrn@ards i AnEkaedwanp kxs aptan &t bp wotghe™ and) used
to add and knead the catal yst deactivator consisted of a forward kneadi ng

unit, a back BaTe&dig "Gt "a L&€SPeFtAyeLyni BP15S5aOkRA¥AGRNGtakrE - and a

full-flight j [ ' dul e
(B) used’to Hh P HE G0 760 B b0 B4100  Ea AN khaatr [he AR
consi st ed ofirma ther Wwaild cwisadiex@mpliels, we@ebael skireadiasg renibwand a
full-flight unit which were arranged from an upstream side. \Wen the screw
shaft was obdldr vedirtiFinsiaevhaResieyeand wisees 4oy dayerade opekesular it

ret ai %d rretwaelilglhgc | uster before operation and the adhesion of foreign

matt e "such 'as“a ~ carboni zed naterial was not seen. Further, the maxi num
nunber of foreignragbshepersicopistdeted ot he REOIRLIdfe PPlYLAIdONate as a
final product was 41 during operation.

solution having a concentration of 0.7 g/dl was measured using

an Ubbellohde viscometer and the viscosity average molecular

weight was obtained from the following equation.

15 (m] = 1.23 x 107* M

(2) number of foreign substances
100 g of a polycarbonate was dissolved in 1 liter of
a methylene chloride solution, the resulting solution was
20 filtered with the filter which has 30 pm diameter’'s poses,
and the number of foreign substances remaining on the filter

was counted through a microscope.

(3) amount of volatile components

25 Phenol and diphenyl carbonate contained in a solution
of 100 g of a polycarbonate dissolved in 1 liter of methylene
chloride were extracted with acetonitrile and determined by

the high-speed liquid chromatography of Toso Co., Ltd.

30 (4) pellet color



10 Exanpl e 5 The addition and kneadi ng of a catal yst deactivator
(tetrabutyl phosphonium salt of dodecyl benzenesul fonic acid) and the
“addi ti on and kneadi ng of an additive master powder 15

(4, 4' - bi phenyl enedi phosphi ni c acid(2,4-di-t-butyl phenyl)) wth the ald of
a side fe¥OIPOTBWPe carried out in the twin screw extruder.PEI/FRIGEGHS(A)
used to add and knead the catalyst dedétivator consisted of a forward
kneading unit, a back kneading unit, a seal ring unit, a back kneadi ng
unit 20 and a Maasdreghvithi tthehichlerr ififrearegece fmenean ofpMNirgesn Si de
a nodule (C) used to add and knead the additive master powder consisted of
a full-fIHgPELakPt KogveaGe 141 ik -unit, a back kneading unit and a
full-flight unit which were arranged from an upstream side, and a kneadi ng
and vent zone consisting 25 of a forward kneading unit, a neutral kneading
unit, a bagky,kgeading unit and a full-flight unit was provided after the
nodule (C). An aronatic pol ycarbonate was obtained in the sane nmanner as

in &xanple 1 exceptnidpl-hbaraddign F8ha d to the.
second full-flight unit ofbthe né%ulﬁyﬂgg E WO 00/07 9%q / JP99/ 04191

57 When tdmriscnaweshefé clmsrgbseined andbsbbeuﬁakﬁdt%w& eqfuligip AP wdays of
operation, it retained netallic luster before operation and the adhesion
of foreigh SeiTEeIsiiehaamobarciafde odd Inek <02 adndadinebd lyedn atFustiona , t he
HBX|nun1gH€unber of forelgﬁ%substances contained in the aromatic

pol ycar bdHat eF &4 Msife fhodhe tRRE Yosiarpsd idpited ihihnitm atande
Exanpl e 1 t neadj of a st _deact i vat or
(tetrabuty q%osﬁ%é%?ﬂﬁggg Kﬂgg %Bgn Fﬁgﬁgéﬁéyﬁlf8ﬁlﬁa58F&fl §ﬁ8r§9e
deye! at i |4 ZhPomagaRE i (et & ygéeccarrled out in the twn screw extruder.
An aromatic polycarbonate was obtained in the sane nanner as in Exanple 1
except that a rtbteafsed, the mixed solution was supplied

continuously to a vertical agitation tank equipped with a

fractionating column and maintained at an inner temperature

of 220°C and an inner pressure of 13,333 Pa (100 mmHg), a
15 disodium salt of bisphenol A and tetramethyl ammonium
hydroxide were added continuously in amounts of 5 x 107’
eduivalent and 1 x 10°* equivalent based on 1 mol of 2,2-
bis(4-hydroxyphenyl)propane, respectively, and a reaction
was carried out by removing the formed phenol from the
20 fractionating column. The obtained reaction product (1) was
discharged continuously using a gear pump.
The reaction product (1) was supplied continuously to
a vertical agitation tank equipped with a fractionating
columnmaintainedataulinnertémperatureof250°Candaninner
25 pressure of 1,333 Pa (10 mmHg). A reaction was carried out
by removing the formed phenol from a fractionating column.
The obtained reaction product (2) was discharged continuously
using a gear pump. |
The reaction product (2) was then supplied continuously

30 to a horizontal reactor maintained at an inner temperature



to add and knead the catal yst deactivator and the 15 devol atilizing agent
(water) consisted of a forward kneading wunit, a neutral kneading unit, a
back kneading unit, a seal ring unit and a full-flight unit which were
arranged froman upstream side. Wen the screw shaft was observed with the
naked eye 2®&oabiew 40 days of operation, the adhesion of aPCEIYHIYed
materi al was seen in the boundary betwee®2the seal ring unit and the
full-flight unit on a downstream side. Further, the maxi mum nunber of

f orei gn substodnZzed’ C@amidaamednienr pies swropdt 113 pal yramnbgnat eaasaronfatial
product was 100 or nore 25 during operation. Conparative Exanple 2 The
addi ti on and PRAEEATRGPE ean et Hg Fal L EFP §i bU P A hEo lggedar weight of

(tetrabutyl proouRoNtencEsPenst GanbonD) by it psdief 163-¥gant att vt er
dodecyl benzeprayhie@nizé tadndyh Wes et KA IHd ek Pphend 1t REst ¥eRovEEr €M )theuder .
An aromatic pol ycarbonate was obtained in the sanme manner as in Exanple 1

except bhat aemgdilom syesdeme add and knead the termi nal OH group capping

agent consisted 5 of a neutral kneading unit and a full-flight unit which
were arranged froman®EpBtrEam St IRAZRP AL SORT SRR FHRP R and  knead

the catalyst ARabibakay. 2005 3hedALaRs hOTVAL <JneAdiog MLt . £ Bek

kneadi ng unit, a back fIight unit an t uni were

arranged frormwan spieweamtsuder,1@ Yhealybe senewivhabt (eetehsgtyed with
the naked eye after 40 days of operation, the adhesion of a carbonized
mat eri al was PROSRhoR iufe SBaGnefir §o Brenklen & ¢re sk feric gicite wamk @ddsld

and ¢ heor ul 1 PR KRESORTCEb R S BbALET b Aot S hcbrmah & i8¢ & d g dm 2"
carboni zed maani 3ls WASpALHB1SRCAseliNabng BoupRRLY -REtWRCRatAEyRRCKT I T ght
unit of the addition and kneading area of the catal yst deactivator and the
deactivate the polymerization catalyst and a devolatilizing
agent (water) was added in an amount of 1 wt% based on the
polycarbonate to remove volatile components so as to obtain
15 a stabilized aromatic polycarbonate continuously. The
aromatic polycarbonate in a molten state was extruded from
a dice and pelletized by a pelletizer to obtain an aromatic
polycarbonate as a final product.
The addition and kneading of the catalyst deactivator
20 and the removal of volatile components were both carried out
using a module (A) consisting of a forward kneading unit, a
neutral kneading unit, a back kneading unit, a seal ring unit,
a back kneading unit and a full-flight unit which were arranged
from an upstream side, and the above additives were supplied
25 to the forward kneading unit.
The forward kneading unit used was constructed by
combining together 5 or more spindle-shaped flat plates, and
the thickness in a screw shaft direction of each of the
spindle-shaped flat plates was 0.1 time the diameter of the

30 screw. Further, the ratio of the long axis to the short axis



fulb-flight unit on a downstream side. Further, the maxi rum nunber of
foreign substances contained in the aromatic 20 pol ycarbonate as a fi nal
product was 100 or nore during operation. Conparative Exanple 3 The
addition and kneading of a term nal OH group capping 25 agent

(2- met howpowroptdy| phenyl phenyl carbonate) and a cat al ystPGIaBROPPHAE of
(tetrabutyl phosphoniumsalt of dodecd3 benzenesul fonic acid) were carried
out inthe twin screw extruder. An aromatic pol ycarbonate was obtained in
t he saneofratiher spénidl eEstuayec whseXcel 4 1 hat d at Fedrh& imaed viad u3) xddnand
knead the term nal OH group cappi ng agent consisted WO 00/ 07799

PCT/ JP99longoaxis aff the¢ ospandlensdding) wabt 0add % tiné -the gt ameittemhi.ch
were arranged fraom ap upstream side and a nodul e used to add and knead

the cataPysthGeSetiiRier B8AZI st ERSoSPLRY}Ifarhapateddidly RhfEesa Wedsk
kneadi ng It c L ght _uni ndb5.a fyll-flight unit, which r.e

arr angedcgﬁghﬁngra]d % ?éﬂé%?s?ae.g tt\‘/’\%e‘ﬁef]hrggsg?'g\ﬁcs%a 1 st%&ﬁ%‘%% h the
naked ey &' otk daVse &f leAhihef, dheg - rRepi .

mat eri al s%gfcseer?é}%n thazt %ogir}%%ressggpv\%gﬁet‘i %e gﬁlr?e;%(gg%)?i?%e&p’?%%\%groé‘
kneadi ngwHeh! téfe thet&oeadi Ad ryaai @h bhe they ' maf t 14aSHp@saupi ¢appi ng
agent and the full-flight unit on a downstream side. The adhesion of a

car boni zed natEheahewndsal skneadang mrnite bseddaras bsdveernuthedbask flight
unit of the addition and kneading area of the catal yst deactivator and the
ful | -fli GAAPAMIN D CPHARS LT &mmeife SPRFd her shape dhvftatuml at®e swspsk  of

foreign bstances contained in the arqmatic ol ycarhonate as_a fi nal
pr oduct \?\ES %gd'c N&DHT e Bufi ﬁé’re(?be?%?fgzin.d%‘ﬁﬁ' ngospgeach of the

226 b o pRngoalin) s aoassagad Gl FqLORGELS LS SR o 2
di ssol vedcabwer FR@ther, the ratio of the long axis to the short axis
of the spindle shape was 1.614, and the maximum value of the
long axis of the spindle shape was 0.979 time the diameter
of the cylinder body.
i5 The back kneading unit used was constructed by combining
together 5.or more spindle-shaped flat plates, and the
thickness in a screw shaft direction of each of the
spindle-shaped flat plates was 0.1 time the diameter of the
screw. Further, the ratio of the long axis to the short axis
20 of the spindle shape was 1.614, and the maximum value of the
long axis of the spindle shape was 0.979 time the diameter
of the cylinder body. The spindle-shaped flat plates were
combined together in a traveling direction of the aromatic
polycarbonate at a phase é.ngle of 45° in a negative direction
25 when the rotation direction of the shaft was positive.
- The seal ring unit used was constructed by £fitting one
circular flat plate onto each of the right and left shafts,
. and the thickness in a screw shaft direction of the circular
flat plate was 0.1 time the diameter of the screw. The

30 diameter of the circular flat plate was 0.979 time the diameter



inside of the tank was substituted by nitrogen. Thereafter, the m xed

sol ution was supplied 25 continuously to a vertical agitation tank equi pped
with a fractionating colunmm and mai ntained at an inner tenperature of 220
C and an inner pressure of 1. 333 x 104 Pa (100 nmmHg) , a disodiumsalt of
bi'sphenol A wadedyes arret hyl amoni um hydroxi de were added REIWPPHUdUs'y in
amopunts of 5 x 10-7 30 equi val ent and 15¢ 10-4 equi val ent based on 1 nol of
2,2 WD 00/ 07799 PCT/JP99/ 04191 60 bi s(4-hydroxyphenyl) propane,
respectivel yof atide acy eredémroodyas carried out by renoving the fornmed phenol
fromthe fractionating colum. The obtained reaction product (1) was

di schar ged contin&@&§lgh&sﬁﬁ§eg @Bé?tpﬂﬁﬁ.OBS?ngPegéﬁﬁoﬁhﬁrﬁﬂh%@ ¢4 was

t hen supplie t,i verti itati i pped_with a
fractionati ngf€%€I48rrn Str%!o;rélto |e(r)1re la%q{'a%g%lnen@qegén%gggé‘g?é lglf%l{fggbif%%% an
inner pressoperdfidn 3331 Xt HOadiee {ildh BHBore Ayd GRCid N Wesh Gy 14 ed  out
by renoving the forned phenol fromthe fractionating 10 colum. The
obt ai néd reacarbmprodiutatglalhvamdinctharepd. Fortiheosoushy msixdgua gear
punp. The reaction product, (2) was then sqﬁglied continuously to a

hori zontal rBYBPST hihiLs PRI FiRrC e U th STARE R an i nner
pressure of &o?@@ai‘bé@ Faad I l\érr’o POl yLar pongate Vqﬂlﬂrbaac . Cost ty
0 S0 sy yJT

average nol ecular weight of 15,3 tained continu ur't her
carrying out polymerization while the formed phenol was renoved fromthe
system This polycarbonate contained 170 ppm of phenol and 250 ppm of

di phenyl carBPb#BP+® 20 This pol ycarbonate was then supplied continuously in

a nolt state to.an interneshi twi n, screw extruder, onpri sing 4 nodul es
each o%pwhi ch has Tg’es%ﬁ‘t% h)onna‘il g?}ﬁrée%n%inglg’neﬁ i &Lié’ra aoxgr?g%élpv‘é Pifta. A

tetrabutyl pQQé@boﬂiHﬁ@ﬂ%}Eycﬁb&QﬂP%é}W%}?&%f QU A 1& Wash added to
nuous

and kneaded into 25 the pol ycarbonate conti y as a 0.02 wt % aqueous
sol uti on catalyst deactivator (tetrabutyl phosphonium salt of

dodecylbenzenesulfonic acid) were carried out in the twin
screw extruder. An aromatic polycarbonate was obtained in
15 the same manner as in Example 1 except that a module (B) used
to add and knead the terminal OH group capping agent congsisted
of a neutral kneading unit, a back kneading unit and a
full-flight unit which were arranged from an upstream side
and a module (A) used to add and knead the catalyst deactivator
20 consisted of a forward kneading unit, a back kneading unit,
a back flight unit, a back kneading unit and a full-flight
unit which were arranged from an upstream side.
When the screw shaft was observed with the naked eye
after 40 days of operation, it retained metallic luster before
25 operation and the adhesion of foreign matter such as a
carbonized material was not seen. Further, the maximum
number of foreign substances contained in the aromatic

polycarbonate as a final product was 39 during operation.

30 Example 3



inan anount of 2 equival ent based on 1 equivalent of a disodium salt of
bi sphenol A ( 2 nols based on 1 equivalent of a disodium salt of bisphenol
“A). used as a polynerization catalyst in the solution adding and kneadi ng
area of the first nodule at a 30 pressure of 1.5 MPa, water was renoved
from t he WYOR008¥t he WO 00/ 07799 PCT/ JP99/ 04191 61 first REFUPRY04191 °

mai ntai ned at a pressure of 2.0 x 103 P® (15 mmHg) to deactivate the

pol ynmeri zation catal yst, and part of volatile conponents contained in the
pol ynmer was renbhedddiheern@kned tngwss aatideninait OHUGHShy tapphag
solution 5 aagi Q%aand kneadi ng areas of the second to fourth nodules in an
anount of 29%{% '%WYL%BIESWQ- RPSRY §hrhepthearphppaiedommd der unit

nodul e at I ure o .5, MPa an neaded _[n the four nodules for a
total ti IT%QBP l%%scsedgeoanéd%j.?vg%f‘-at(i%le%rc%?f‘b@%in? ofBieR el FAlthef

pol ycar bogal f r ' e.pr e the yent_area
right after éggﬁcﬁ%ﬁ%?ﬁ??)gn agg'gﬁng‘g%%% ﬁﬁggﬁise;% %‘?Iéa% 5:\{'2:' %03

Pa 615 migrew antzuwenbt aled- GRhYES PONY LB XL Uded Jy QM naqdige and

then pelletized by a pelletizer to obtain a polycarbonate as a 71 nal

product. tBeThameemannereas imsExamspdé 1hexesptntRaefatheaaesi dgal usefenol

and di phenyl carbonate contained in the obtained polycarbonate and the

vi scosi t ytaatdgadbread thevke HRinaddoH can oup [rapp Leg fge e i yLatbanat e

are shovvn%'tnﬁT bl e 1. les 7 to 16 Pol ﬁcar bonates were obtained in
n

20
the same ef OF¥anf kae ?gg6ué’>éc?e'ptat‘ﬂ%?kt BeatEnyg nanptesnd & was
h d i | ; . i ti h d.in Ex | 9
cha To. tRarERRTRAR QA g O R LR FBEn, I s asn T hger esin

and -10, the anmount” of water was change

t emper at uagd V@ modiandes ) ivs EXaphas éﬁd%ﬁe&éth@%%t%]lé(é'@rge aoét?fé{:'E §p\\as

changed in Exanples 15 and 16 as shown in Table measurenent results

of the anoeunsistled tbifear Esirtuzaid pheswdiagdudipheay back kenai®i £gntaiped in
t he obtained gol ycarbonate and the viscosity average nol ecul ar
a back flight unit, a back kneading unit and a full-£flight
unit which were arranged from an upstream side.
When the screw shaft was observed with the naked eye
15 after 40 days of operation, it retained metallic luster before
operation and the adhesion of foreign matter such as a
carbonized material was not seen. Further, the maximum

number of foreign substances contained in the aromatic

polycarbonate as a final product was 44 during operation.

20
Example 4
The addition and kneading of a catalyst deactivator
(tetrabutyl phosphonium salt of dodecylbenzenesulfonic acid)
and an additive (glycerin monostearatei were carried out in
25 the twin screw extruder. An aromatic polycarbonate was

obtained in the same manner as in Example 1 except that a module
(A) used to add and knead the catalyst deactivator consisted
of a forward kneading unit, a back kneading unit, a seal ring
unit, a back kneading unit and a full-flight unit which were

30 arranged from an upstream side and a module (B) used to add



30 weight and color b value of the polycarbonate are shown in WO 00/ 07799

PCT/JP99/ 04191 62 Table 1. 1_. WO 00/07799 PCT/JP99/04191 63 r <1 i ,4
r~ OO0l IP) OOM"'~ r- r-4 NOONNMOO DCx xrl NONIn ONW

ft') -1 -1 0 O O 0Or I~0r$0O001It) OO~Da r-1rl NOr-1 O Nri N
d- PC x X r-wome) OM'~ Wunrlri .Q 4-4r 0 ~ O ROXJPH/@)914) 0 O
ONOr- O(NMMXXr I " NInOr I3 dHH W r4dHa¢((co:1 abr

000000 )hRraE CO rfri NMOr--4 OoNNLOYW T ri 4 X XNNIn
O0' MHro Hnd knead the additive consisted of a forward kneading unit,

abackkneadingunitandzifull—flightunitwhichWerearranged
from an upstream side.
When the screw shaft was observed with the naked eye
5 after 40 days of operation, it retained metallic luster before
operation and the adhesion of foreign.matter such as a
carbonized material was not seén. Further, the maximum
number of foreign substances contained in the aromatic
polycarbonate as a final product was 41 during operation.
10
Example 5
The addition and kneading of a catalyst deactivator
(tetrabutyl phosphonium salt of dodecylbenzenesulfonic acid)
and the addition and kneading of an additive master powder
15 (4,4 -biphenylenediphosphinic acid(2,4-di-t-butylphenyl))
with the aid of a side feeder were carried out in the twin
screw extruder. A module (A) used to add and knead the
catalyst deactivator consisted of a forward kneading unit,
a back kneading unit, a seal ring unit, a back kneading unit
20 and a full-flight unit which were arranged from an upstream
side, a module (C) used to add and knead the additive master
powder consisted of a full-flight unit, a back flight unit,
a back kneadingunit and a full-flight unit which were arranged
from an upstream side, and a kneading and vent zone consisting
25 of a forward kneading unit, a neutral kneading unit, a back
kneading unit and a full-flight unit was provided after the
module (C). An aromatic polycarbonate was obtained in the
same manner as in Example 1 except that the additive master
powder was added to the second full-£flight unit of the module

30 (c).
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operation and the adhesion of foreign matter such as a
carbonized material was not seen. Further, the maximum
number of foreign substances contained in the aromatic

polycarbonate as a final product was 39 during operation.

Cbmparative Example 1

The addition and kneading of a catalyst deactivator
(tetrabutyl phosphoniumsalt of dodecylbenzenesulfonic acid)
and a devolatilizing agent (water) were carried out in the
twin screw extruder. An aromatic polycarbonate was obtained
in the same manner as in Example 1 except that a module used
to add and knead the catalyst deactivator and the
devolatilizing agent (water) consisted of a forward kneading
unit, a neutral kneading unit, a back kneading unit, a seal
ring unit and a full-flight unit which were arranged from an
upstream side.

When the screw shaft was observed with the naked eye
after 40 days of operation, the adhesion of a carbonized
material was seen in the boundary between the seal ring unit
and the full-flight unit on a downstream side. Further, the
maximum number of foreign substances contained in the
aromatic polycarbonate as a final product was 100 or more

during operation.

Comparative Example 2
The addition and kneading of a terminal OH group capping
agent (2-methoxycarbonyl phenyl phenyl carbonate) and a

catalyst deactivator (tetrabutyl phosphonium salt of
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screw extruder. An aromatic polycarbonate was obtained in

the same manner as in Example 1 except that a module used to
add and knead the terminal OH group capping agent consisted
5 of a neutral kneading unit and a full-flight unit which were
arranged from an upstream side and a module used to add and
knead the catalyst deactivator consisted of a forward
kneading unit, a back kneaaing unit, a back flight unit and
a full-flight unit which were arranged from an upstream side.
10 When the screw shaft was observed with the naked eye
after 40 days of operation, the adhesion of a carbonized
material was seen in the boundary between the surface of the
neutral kneading unit of the kneading area of the terminal
OH group capping agent and the full-£f1light unit on a downstream
15 side. The adhesion of a carbonized material was also seen
in the boundary between the back flight unit of the addition
and kneading area of the catalyst deactivator and the
full-flight unit on a downstream side. Further, the maximum
number of foreign substances contained in the aromatic
20 polycarbonate as a final product was 100 or more during

operation.

Comparative Example 3
The addition and kneading of a terminal OH group capping
25 agent (2-methoxycarbonyl phenyl phenyl carbonate) and a
catalyst deactivator (tetrabutyl phosphonium salt of
dodecylbenzenesulfonic acid) were carried out in the twin
screw extrude:. An aromatic polycarbonate was obtained in
the same manner as in Example 1 except that a module used to

30 add and knead the terminal OH group capping agent consisted
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arranged from an upstream side and a module used to add and
knead the catalyst deactivator consisted of a forward
kneading unit, a back kneading unit, a back flight unit and
5 a full-flight unit which were arranged from an upstream side.
When the screw shaft was.observéd with the naked eye
after 40 days of operation, the adhesion of a carbonized
material was seen in the bbundary between the surface of the
forward kneading unit of the kneading area of the terminal
10 OH group capping agent and the full-flight unit on a downstream
side. The adhesion of a carbonized material was also seen
in the boundary between the back flight unit of the addition
and kneading area of the catalyst deactivator and the
full—flight unit on a downstreém side. Further, the maximum
15 - number of foreign substances contained in the aromatic
polycarboﬁate as a final product was 100 or more during

operation.

Example 6

20 2,2-bis(4-hydroxyphenyl)propane and diphenyl
carbonate were charged into a dissolution tank equipped with
a stirrer in a molar ratio of 1:1.02 and dissolved after the
inside of the tank was substituted by nitrogen.

Thereafter, the mixed solutibn was supplied

25 continuously to a vertical agitation tank equipped with a
fractionating column and maintained at an inner temperature
of 220°C and an inner pressure of 1.333 x 10* Pa (100 mmHg),
a disodium salt of bisphenol A énd tetramethyl ammonium
hydroxide were added continuously in amounts of 5 x 10’

30 equivalent and 1 x 10™* equivalent based on 1 mol of 2,2-
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The reaction product (1) was then supplied continuously
to a vertical agitation tank equipped lwith a fractionating
column maintained at an inner temperature of 250° C and an inner
pressure of 1.333 x 10° Pa (10 mmHg). A reaction was carried
out by removing the formed phenol from the fractionating
column. The obtained reaction product (2) was discharged
continuously using a gear pump.

The reaction product (2) was then supplied continuously
to a horizontal reactor maintained at an inner temperature
of 270°C and an inner pressure of 1.333 x 10° Pa (1 mmHg).
A polycarbonate having a viscosity average molecular weight
of 15,300 was obtained continuously by further carrying out
polymerization while the formed phenol was removed from the
system. This polycarbonate contained 170 ppm of phenol and
250 ppm of diphenyl carbonate.

This polycarbonate was then supplied continuously in
a molten state to an intermeshing twin screw extruder
comprising 4 modules each of which has a solution adding and
kneading area and a vent area. A tetrabutyl phosphonium salt
of dodecylbenzenesulfonic acid was added to and kneaded into
the polycarbonate continuously as a 0.02 wt% agqueous solution
in an amount of 2 equivalent based on 1 equivalent of a disodium
salt of bisphenol A (2 mols based on 1 equivalent of a disodium
salt of bisphenol A) used as a polymerization catalyst in the
solution adding and kneading area of the first module at a

pressure of 1.5 MPa, water was removed from the vent of the
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roz.(Ud 00Qi la) z z z WO 00/07799 PCT/JP99/04191 65 Exanple 17 A

pol ycar bonate was produced in the sane manner as in Exanple 6 except that
“a tetrabutyl amonium salt of paratol uenesul fonic acid was used as a
Catal yst deactivator 5 in an amount shown in Table 2. The neasurenent
resul ts soowdrevmnounts of the residual phenol and di phenyl PERIRSM4L%S '
contained in the obtained pol ycarbonat@land the viscosity average

nol ecul ar wei ght and col or b val ue of the pol ycarbonate are shown in Table
2. 10 BEfdnstemd8uA epolaynarabionad @ thvasp pesauwaedoifn2t bex 90Tep A8ME mndsg ) N
Exanpl e 6 except that butyl paratoluenesul fonate was used as a catal yst
deact i vattér deR @i vabantheh@alyte Thepéipn Trtabysdas @mshewrrteshlts of

t he amounts of the residual phenol and_ di phenyl carbonate contained in the

obt ai ned VSl boRAPBONERT %t PR ILBEF ¥ Paiet GgRO ABIECUIAS WEPBAY ednd
CO oot Al R PR B0 TG S QORRLER |
]f‘§)C)%Qdﬁf%gléﬂﬁjinéA&iﬂg-&f&%snbg)the second to fourth modules in
an amount of 1 wt% based on 100 parts.by weight of the
polycarbonate per unit module at a pressure of 1.5 MPA and
kneaded in the four moduleé for a total time of 20 seconds.
Volatile components contained in the polycarbonate were
10 removed by reducing the pressure of the vent area right after
each of the solution adding and kneading areas to 2.0 x 10°
Pa (15 mmHg), and the obtained polycarbonate was extruded from
a dice and then pelletized by a pelletizer to obtain a
polycarbonate as a final product.
15 . The measurement results of the amounts of the residual
phenol and diphenyl carbonate contained in the obtained
pdlycarbonate and the viscosity average molecular weight and

color b value of the polycarbonate are shown in Table 1.

20 Examples 7 to 16
Polycarbonates were obtained in the same manner as in
Example 6 except that the kneading pressure was changed in
Examples 7 and 8, the kneading time was changed in Examples
9 and 10, the amount of water was changed in Examples 11 and
25 12, the resin temperature was changed in Examples 13 and 14,
and the vent pressure was changed in Examples 15 and 16 as
shown in Table 1. The measurement results of the amounts of
the residual phenol and diphenyl carbonate contained in the
obtained polycarbonate and the viscosity average molecular

30 weight and color b value of the polycarbonate are shown in



o o O
~~TWoTo
44 N N’

o ®°Too
SYo !

zZ 0%_(b
~. _2o0oocao
mA. 4mu ~

L) 1 +
>® W o

m oV o
LwO GONH
—o. " "0=
Z ., 0-0®
- < D
D Z <O
. < 0 - o
~-< = O <
— O . Igo
1O - ®©
— <t e Ry
OO -<O <
‘oowe =
moo (_40
() —
OO.TIML —
o i
z234 .79
o T " x"o
< —
X <O « ~M
o I < N~ +
< X 0|3X.J
axXowm )
TIO_0O
<t Z .- 1
N O N O — —
o © -
I =
1 .IrU|
<t O © -
1 © o <t
nl_Mll\aA._l_lI
- ™
(O WOA e
n_ 0_006
Il\.yco_wapm
NMHObb0~
Nmo D )
Law) O COd
— .@© 1
r40004r

1 oM T -

XMA d4,0E
X200 o< —UW



OMb <t
o) m O . Um
O =~ <<,
! —< Oo
SOMYW_JJJO
-5 QF¥o¥e <o
= w; %u_, Ly ] \WOW
oo a < m - o
UMJMHW o< @ % aTnpouw 3Tun Ix3d sjeuoqaeditod mo_psmnmsOMsu Uo poseq JI931eM JO junowe (£ 930N
M4¢Nm >MMMHGHMEo:mmHn JO 3TesS unIpPOSTP JO JUSTRATNS [ UO paseq I03eATIORIp i3sATeieo Jo junowe (g 930N
u\rMOi.J4bb_w.m suerdoxd ( TAusydixoapAy-y)stq-g’'Z JO Tow [ uo paseq 3IsATezeo Jo junowe (T 930N
Lo ] —_ L] S
1__4M0, M4n HW\w . (wudd) 93evuoqQaeo
SEOlW/Q.\A_n_LJovV, ve S¥ 9€ 0S (A4 TAuaydyp Tenptsex JO junoue
o g xa g IRQ Al 61 ST 4 81 (wdd) Tousyd TenpTsax Jo junowe
. 50 _AlTeo | 970 £°0 S0 ) V-0 snfea q IOTOD
OWDAU/aO._uOZ 1ybrem
couw" -4 G08ST | 00TST | 00EST | 00ZST | 0OEST | 00EST zernoaTow abersae L}TSOOSTA | sjTnsox TejuawrTIadxe
o _O_<S ] ~®a| ¢ ¢ z z z (ed000Tx) ®anssaxd juan |
— < rC.06_ L <06z | 062 062 06¢C 062 062 (D.) @anjeasdwe] uTsS9I
WMW 23 NGO 1 1 T 1 T (£ @10N) ($3M) I83EM JO jJUNOWE I9pnIYXS
D4Hmv LPoto| oc 01 0z 0z 0z (spuooes) swt) buipesuy M9IOS UTM3 JO
MW.\IOIb 4 G~ m G'T S T € G 0 G'1 (edn) @anssaixd Huppesuy { SUOTITPUuod uotiexado
o rC.SOM34:_ <. (3usaTeatnba)
Ju,l__ ~a< Dl | i PTOR DOTUOJITNS3Ud2ZUIQTAO9POP | (Z 93ION) IOIRATIORIP
Ne—dYoYbor P =z 2z z Z z jJo 3Tes untuoydsoydriinqerlsl 3sATejed JO junoue
T<°a5°°f. wo ] (3uaTeATnba)
_< O amo.m:xﬂ =, 0TXT |,.0TXT{,.0TxXT|,.0TxT},.0TXT |°®PTxoapiyuntuouwe TAYyjaweI}al}
< W T 4EJO._| ZM m (3ueTeatTnba) (T @230N)
CoOoLogoY [ oMNg |,-0TXS |, 0TXG6],.0Tx5|,0TxG/|,.0IxS| ¥V TousuydsTq JO 3ITES WNTPOSTP 3sATe3jeo Jo junoue
oGl TO L TINREOT XA | 6°Xd | 8°XH | L°XH | 9°XH
= O 1 o wn
O Wd = - Ly (®))
AN o oo
© o6_80°%c0~_2<C T °TqeL
N QO () o < _Plb
T_@eN oZ c
Wd- o > 0 ._
o "o mo<
o _< pzd o T
D O0ma o000 0
o <t — N~ O
W — oOo»N Z2N~5
., oo < O O3T
ol ~O  — +—0
+ m M 1 < MO —
Oocst<doogtvtotoa




of the

cat al yst deactivator were changed as shown in Table 5 3. The neasurenent

results of the anmpbunts of the residua

cont ai ned
nol ecul ar

shown

car bonat e

and di phenyl
obt ai ned pol ycarbonates and the viscosity average

phenol

Exanpl e 6 except that the anmpbunt of the catal yst and the anount
in each of the

3

of the pol ycar befiki{rag04ie’

pol ycar bonate was produced in

q&h

Exanpl e 6 except that the kneadi ng pressure out of

waioglaw77a@hd col or b val ue of e

10 Referential Exanple

in Tabl e 3.

in
operation conditions of the twin screw extruder was c

as

t he sanme manner

t he

anged 15 as
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Example 6 except that a tetrabutyl ammonium salt of

o _ Z

—_

paratoluenesulfonic acid was used as a catalyst deactivator
5 in an amount shown in Table 2. The measurement fesults of
the amounts of the residual phenol and diphenyl caernate
contained in the obtained polycarbonate and the viscosity
average molecular weight énd color b value of the
polycarbonate are shown in Table 2.
10
Example 18
A polycarbonate was produced in the_same manner as in
Example 6 except that butyl paratoluenesulfonate was used as
a catalyst deactivator in an amount shown in Table 2. The
15 measurement results of the amounts of the residual phenol and
diphenyl carbonate contained in the obtained polycarbonate
ahd the viscosity average molecular weight and color b value

of the polycarbonate are shown in Table 2.
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hyds oxi de were added continuously in amunts of 5 x 10-7 equivalent and 1
x 10-4 equival ent based on 1 nol of 2,2- bis(4-hydroxyphenyl) propane,
‘tespectively, and a reaction was carried out by renoving the formed phenol
fromthe 15 fractionating colum. The obtained reaction product (1) was

di schar gestomomt9nuousl y using a gear punp. The reaction pro®@GEIPINY419as
then supplied continuously to a vertical agitation tank equi pped with a-
fractionating columm maintained at an inner tenperature of 250 C and an

i nner 20 pxesples afs BrdBRx 103 Pa (10 nHg) . A reaction was carried out
by renoving the fornmed phenol fromthe fractionating colum. The obtai ned
reaction (2) prReilxcarhonditesharegeel prodticedous thesisana gaanepuap. idhe
reactionngéoduct 2) was then supplied continuously 25 to a horizontal
react or APRLAR eFCeRt FhAr theymeunref tdte gAC@ Lrsit @nd fherameestur e

f 1.333 1 P 1 . | b t e havi i it
ol scul arS el Gt C26 15 OHF A L EBER At by R ALBOY by HaE LR FAPAS ng
outs pol yirerigad i QR WikkRehle zfé)é\g%?nsg %nQJhewaém ﬁﬂ%eg,&; %glbgsfgngSt em

Thi s pol ycarbonate contal ned 180 phenol —an
PCT/ JP99/P4ddRd1 Aaa24Q ghunpf dhpbemdt£asbaratidedNis QLKCAD Y e was

supplied continuously in a nolten state to an interneshing twn screw
extruder okbapnesi nglfcamtionestdimvamd Bheol Ut tos iaddiave il kiwpeengad area
and a vent area. A tetrabutyl phosphonium salt of dodecyl benzenesul fonic
acid was 4ttt sndngodwdadedahee pife eqsdl yahrbbaape lycnbermasey asea

0.02 mﬂ@bqgueous sg

Sﬁ{io in an anmount of 2 equivalents based on 1
equi-val ent ¥ ali Ifm3salt of bisphenol A used as a pol ynerization

catglyst in the 10 solution adding and kneading area of the first nodule,
then water was renoved fromthe vent of the first nodule maintained at a

pressure pérerOnk kA3 MRanfplbe MHg) to deactivate the polynerization
catal yst, and part of volatile conmponents

A polycarbonate was produced in the same manner as in
Example 6 except that the kneading pressure out of the
operation conditions of the twin screw extruder was changed
15 as shown in Table 3. The measurement results of the amounts
of the residual phenol and diphenyl carbonate contained in
tﬁe obtained polycarbonate and the viscosity average
molecular weight and color b value of the polycarbonate are

shown in Table 3.



contained in the polymer was renoved. Thereafter, water was 15 added to and
kneaded into the polycarbonate continuously in the solution adding and
kneadi ng areas of the second to fourth nodules in an anount of 1 wt % based
on the polycarbonate, volatile conponents contained in the polycarbonate
Were renovewowyoreduci ng the pressure ofséhe vent area ri gifiT&PYEI9120 each
of the solution adding and kneadi ng areas“to 2.0 x 103 Pa (15 mmHg) , and
t he pol ycarbonate was extruded froma dice and then pelletized by a
pelletizer to obtain a polycarbonate as a final product® The neasurenent
results of the anounts of the residual 25 phenol and di hgpyl car bonat e
contained in the obtained polycarbonate and the viscosidy caverage

nol ecul ar wei ght and color b value of the polycarbonat edate shown in Tabl e
4. Exanples 22 to 32 30 Pol ycarbonates were produced ir5the san® nmanner as

in WO 00/07799 PCT/JP9R/ 04191 71 Exanplk Zlch:eot that2t Ke anggint of the
m xed sol ution and Haég arrizunt of wat gl v&reochaa_aéd:i n Ex&mpl esg 22 and 23,
the kneading time witf|EhaRgetNin EXanpT € 98 and|2, t? unt; of the
cat al yst deactivator|%gs dhanged in Exanplleg 26| and 5 2 § the resin
tenperature was changeg T Exanptey 287 29 =amd—3p;Tanmd 4 hd vent5pressure
was changed in Exanpl@g 31cand 32 [a$ shqurn ) lapl e 4. Th& measyr enent
results of the armun1§"*ofx"+thaNresigu§r-*Neﬂgj antfs @ phehyls car bbnat e
contained in each of@fde |8bt pi ned pol ycarbgrat es| and tji® yj scosjty average
10 nol ecul ar wei ght anApg—eatorb—valrue—pH—each—ot—+h chLc bonak es are
shown in Table 4. WO8B107799| 72 PC JP99C4043:91mI a md moog)MQ) roi
ri, rr-(r( oo NNN=r-F aja X (ICNIR OF - (YBW ) rs r-18Cr-i 0 .C
bE %X X v~ N wn (o] s ~ )
R~ — — N - o]
o $]
W W} >
(V] 44 _~ —_ Q ~
< Le] e} ™ = —~ o
et o H Gl |8 A
~ X e 2 o Q P g g
o) o] ~ O + - ~| & Q (¢] Lo
g |4 |ww ol |_|2 ~l O —~ o
0 (v |a ~l=~[{Z| |50 alg ¢
Ne > 6] rUmV—\Q‘dJ ol & > 0 +
& | EH |Tl joulgi- ol - w 3
] £ = =] chaoo .G'U 5 © ]
™ o+ |§ |40 |[~|e|®~3|& &, & a
a a 3] O|% S — T o
) o o ~ IR Y 0 | H =)
— “ o |& 2 M| H|X| O ol 3 - 0 o
0 o oT D=y 8l~-n S e~ + 4
0 E |eo |a| |g|=] |H Yl Bl 8 w Ie
o ¥ |5 |es laelidelo |olHaa o > fu)
o~ ~g 0~ 0 E|RHIHD |Bnloa o
O 2id 2N RNHAZ O8Iy [HojH~—™ & =
wal>MeE(H g gl el ) 0 (IR [ &} o}
g 0> o0 0 WwiEl@l>x Dl W oln o
EdlP s 0| DO)g| 0 @f& 610+l ©8 O e
S0 @l g (- fel gl .Q T Q
= PIE 2O b H|AIE an +« i g n o
THAl O8O0 ~cdlaga O diHig| &8 O+ 4+ g =~
O JIH IIH O PUiCQ|I3|-H+L2{0 O3 Ll 1 © L &
w e oY oojojojrlgin 0|0 H| > P E
ﬂ@@@@OQGCEO@-ﬂQOE%MH — H ©
Wi D O | MM P H > > 2(0® Ol m©” o v A
" o s =
~ |& b O v < 3z o
+ + (o] — -
n no o L H o
558 5 : B
o gz |d b SRR g < 0
o w c 0 —~ 2 2 4 2 9
0 U H 0 H L e ¢ 4 g +
o] 9) + E E 5 E 0
H WP gn S © o T &
g o ED |BEE e oo S
Y g0 b+ A @ o v o x
e 25 |in% |B $: &
T — G ° 000 [ Zz =2 =




NOIOOO1') NO. i ri Nri . -1 NM
tr) ri romO 04 44 ~40 0O0rl 4-r N
NN aO 1V Xxri Nn ONU) r-1 4) 4- Wtor~r-IHro,CI)4JbN
OOtr 00 Ou) cori .C14U0 -rj 'n Nt+7 (hd -1 r 4tor
41 r( HY®MYU®) mOo-POwcoQ NOOUC ch u) oom”“""’c?%?‘“ﬂ N co
a%NN. ON.OXx 0O HNtoONt&8%4 NC Wto-l r I I OUrl mqgH
41 NOOto OOO(1 11l Or1 00ro0 >XXNHt Hr~ NNtNOHto .0
a O Witkxanrpied2N 'J 44 .Ori 0i4 W~ 4I NCro b'C'Cat+ 41 UM4.4
~ 0.. 00ar~-+,C0 d44dPdr UUam3ar~4-J-m kO0Ob3 mQ Q
mO 0 0 44 ro » k-Pield-bydreyyphenyd)pagpang gndydiphenyl .

carbonate were charged into a dissolution tank equipped with

( " ITUrl . X xx NLOW
3

N r-
OOI[) OOd 44 44 Nri H '"otT
-)

X X

a stirrer in a molar ratio of 1:1.02 and dissolved after the
5 inside of the tank was substituted by nitrogen.
Thereafter, the mixed solution was supplied
continuously to a vertical agitation tank equipped with a
fractionating column and ﬁaintained at an inner temperature
of 220°C and an inner pressure of 1.333 x 10*' Pa (100 mmHg),
i0 a disodium salt of bisphenol A and tetramethyl ammonium
hydroxide were added continuously in amounts of 5 x 107’7
equivalent and 1 x 10" equivalent based on 1 mol of 2,2-
bis(4-hydroxyphenyl)propane, respectively, and a reaction
was carried out by removing the formed phenol from the
15 fractionating column. The obtained reaction product (1) was
discharged continuously using a gear pump.
| The reaction product (1) was then supplied continuously
to a vertical agitation tank equipped with a fractionating
column maintained at an inner temperature of 250° C and an inner
20 pressure of 1.333 x 10’ Pa (10 mmHg). A reaction was carried
out by removing the formed phenol from the fractionating
column. The obtained reaction (2) product was discharged
continuously using a gear pump.
The reaction product (2) was then supplied continuously
25 to a horizontal reactor maintained at an inner temperature
of 270°C and an inner pressure of 1.333 x 10° Pa (1 mmHg).
A polycarbonate having a viscosity average molecular weight
of 15,200 was obtained continuously by further carrying out
polymerization while the formed phenol was removed from the

30 system. This polycarbonate contained 180 ppm of phenol and
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X Q) 000 0dodecylbenzenesulfonic acid was added to and kneaded into the
polycarbonate continuously as a.0.02 wt% aqueous solution in
an amount of 2 equivalents based on 1 equivalent of a disodium
salt of bisphenol A used as a polymerization catalyst in the
10 solution adding and kneading area of the first module, then
water was removed from the vent of the first module maintained
at a pressure of 2.0 x 10° Pa (15 mmHg) to deactivate the
polymerization catalyst, and part of volatile components
contained in the polymer was removed. Thereafter, water was
15 added to and kneaded into the polycarbonate continuously in
the solution adding and kneading areas of the second to fourth
modules in an amount of 1 wt% based on the polycarbonate,
volatile components contained in the polycarbonate were
removed by reducing the pressure of the vent area right after
20 each of the solution adding and kneading areas to 2.0 x 10°
Pa (15 mmHg), and the polycarbonate was extruded from a dice
and then pelletized by a pelletizer to obtain a polycarbonate
as a final product.
The measurement results of the amounts of the residual
25 phenol and diphenyl carbonate contained in the obtained

polycarbonate and the viscosity average molecular weight and

color b value of the polycarbonate are shown in Table 4.

Examples 22 to 32

30 Polycarbonates were produced in the same manner as in
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ri d* ythe amount of water were changed in Examples 22 and 23, the
kneading time was changed in Examples 24 and 25, the amount
of the catalyst deactivator was changed in Examples 26 and
5 27, the re;in temperature was changed in Examples 28, 29 and
30, and the vent pressure was changed in Examples 31 and 32
as shown in Table 4. The measurement results of the amounts
of the residual phenol and'diphenyl carbonate contained in
each of the obtained polycarbonates and the viscosity average

10 molecular weight and color b value of each of the

polycarbonates are shown in Table 4.
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15 measurement results of the anounts of the residual phenol and diphenyl
carbonate contained in the obtained pol ycarbonate and the viscosity

average nol ecul ar wei ght and col or b val ue
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4- Exgmplr 33> N a) a) a) EFari ‘'ddpd cnv) 3 a4 4
ri OO0Oa) 3 a) ﬁ)p

g yggrgonate was produced in the same manner as in
Example 21 except that a tetrabutyl ammonium salt of
parateoluenesulfonic acid was used as a catalyst deactivator
in an amount shown in Table 5. The measurement results of
the amounts of the residual phenol and diphenyl carbonate
contained in the obtained polycarbonate and the viscosity
average molecular weight énd color b value of the

polycarbonate are shown in Table 5.

Example 33

A polycarbonate was produced in the same manner as in
Example 21 except that butyl paratoluenesulfonate was used
as a catalyst deactivator in an amount shown in Table 5. The
measurement results of the amounts of the residual phenol and
diphenyl carbonate contained in the obtained polycarbonate
and the viscosity average molecular weight and color b value

of the polycarbonate are shown in Table 5.
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of the polycarbonate are shown
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PCT/ JP99/ 04191 76 Exanples 35 and 36 Pol ycarbonates were produced in the
sanme. manner as in Exanple 21 except that the anobunt of the catal yst and
the anount wboeprocat al yst deactivator were changed as shQGTIPP/B19Tabl e 6.
The nmeasurenent results of the anbunts ofé6 the residual phenol and di phenyl
carbonate contained in each of the obtained pol ycarbonates and the
viscosity aveéxagelempB&cuhar3bei ght and color b value of each of the

pol ycarbonates are shown in Table 6. 10 Exanples 37 to 39 Pol ycarbonates
were produced in tTRIUEGHR AT WaLS RTOERSAPI N1 MaFaen kS Anpunt

f the m xed f te h I 37
and 36 and 150 CRE kn2Aarget PnsThbs Cenannilh Fro Erki  Ph0T Rt cNpinthn Tabl e

6. The neasuaedRAt beStid Tatfallyke avBERLTa@brtPerseshshiida fheplnand
di phenyl carbonate contained in each of the obtained polycarbonates and

t he vi stosit fahver ége Pt gerd suTemsgitgite sl cal ortHe veadoammtaf ofaatheof the
pol ycar bonat es are 0 shown in Table 6. WO 00/07799 77 PCT/JP99/ 04191 Q
to0 00 NF@SFéuFld"E?’E?b%‘kF 4iRbgnyligagbpnaty gpuieimeqd in eaghipfN t' O

NO x x X rkh@ @btﬁlnéalpgl§9afbo£4tg%hggh gie viscosity average

molecular weight and color b value of each of the

polycarbonates are shown in Table 6.

10
Examples 37 to 39
Polycarbonates were produced in the same manner as in
Example 21 except that the amount of the mixed solution and
the amount of water were changed in Examples 37 and 38 and
15 the kneading time was changed in Example 39 as shown in Table

6. The measurement results of the amounts of the residual
phenol and diphenyl carbonate contained in each of the

obtained polycarbonates and the viscosity average molecular
weight and color b value of each of the polycarbonates are

20 shown in Table 6.
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5 to a mixed solution of 2,2-bis(4-hydroxyphenyl)propane and

0
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0 0
44 44 ¢
0 H 44 4
t cCo
diphenyl carbonate in a molar ratio of 1:1.02 in amounts of
5 x 10”7 equivalent and 1 x 107* eguivalent based on 1 mol of
2,2-bis(4-hydroxyphenyl)propane, respectively, and by
carrying out a reaction by removing the formed phenol and
10 subjected to a post-treatment using equipment shown in Fig.
3.
The obtained polycarbonate was supplied continuously
to a intermeshing twin screw extruder (reference numeral 21
in Fig. 3) comprising 4 modules, each consisting of a kneading
15 unit, a seal ring unit, a back kneading unit and a full-flight
unit.
In the intermeshing twin screw extruder (21 in Fig. 3),
a 0.02 wt% agueous solution of a catalyst deactivator
(tetrabutyl phosphonium salt of dodecylbenzenesulfonic acid)
20 was added to and kneaded into the polycarbonate in the adding
and kneading area of the first module in an amount of 1 wt$
based on the polycarbonate froma liquid injection nozzle (22
in Fig. 3) and the extruder was evacuated at a vent pressure
of 2.0 x 10’ Pa in the vent of the first module. Thereafter,
25 pure water was added to and kneaded into the polycarbonate
in an amount of 1 wt% based on the polycarbonate from liquid
injection nozzles (23, 24 and 25 in Fig. 3) in each module
and the extruder was evacuated at a vent pressure of 2.0 x
10° Pa.

30 A water scrubber condenser was connected to the vent
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PCT/JP99/ 04191 78 Exanple 40 A pol ycarbonate having a viscosity average
1ol ecul ar  wei ght of 15,200 was obtai ned by adding a disodium salt of

bi sphenol A and tetranethyl anmoni um hydroxi de continuously 5 to a m xed
sol uti on P 09/02198i s( 4- hydr oxyphenyl ) propane and di phenyl c&CFowage4iph &
nolar ratio of 1:1.02 in anmounts of 520 10"' equivalent and 1 x 10-'

equi val ent based on 1 nol of 2, 2-bis(4-hydroxyphenyl) propane,

respecti vefythendwhiy carres ngxbduthdarr eant |onvayunanpunig (heihorggd phenol
and 10 subjected to a post-treatnent using equipnment shown in Fig. . The
obt ai ned PBF\RYF B OAE LT RAYERgH itahrenetnTeusfyl 0t 6 wasnseppedlkidigroni n
screm/ext{uder éreference nuner a n. Fig. 3) conprising 4 nodul es, each

| 21 in )
consi sti ng® of SR RABAF iy THLNA T T £ AR A LPe A RAI FotalpamruRteadi Watem t
and a fullsfki | LR ' rmeshing twin screw extruder (21 in
Fig. 3), ‘Lséé%.%gvﬁ%fg%ﬁéggé&%%??gorﬂ‘mgPe& SPA3%t fesediifhegne spray
(tesrabutybzpheseherininmsar gof sdodecyl beazene E!Jef 04@&@8%9). 20 was added
to and kneaded into the polycarbonate In the addi.ng "and knéadi ng area of

the first nodul®hé sarstmngts oiutivhlaibasesd s themehkcst PABRS aégm a
liquid injection nozzle (22 in Fig. 3) and the extruder was evacuated at a

vent presswpPepliefl 2o0axs¢@ubReing sdikuvibnn sftottmyd itaik npruie. FIgereafter
25 pure water was added to and kneaded into the pol ycarbonate in an anmpunt
of 1 wt %PRRREACERY RE BoFFEUPBIRG ol on qiime ( hietniBhgnol}l esikdd, 24

and 25 i ' Ln.each dul e and the extruder was evacuated at a vent
pressurgké%g?ﬁs§lyiay Ba S 30 W hat 8 gds gednaeRsdn s kvnfigemed t o

t hgo vent scrubbing solution line (12 in Fig. 3) provided at the bottom
ofthescrubbingsolutionstoragetankbywascrubbingsolution
pump (13 in Fig. 3).
The scrubbing solution discharged by the pump was
further supplied and filtered by a 1 pm-mesh cartridge filter

15 (14 in Fig. 3) connected by a scrubbing solution line (15 in
Fig. 3), supplied to a plate heat exchanger (18 in Fig. 3)
td be re-cooled at 10° C and recycled to the scrubber condenser.

A vapor line (9 in Fig. 3) for connecting the
intermeshing twin screw extruder (21 in Fig. 3) and the

20 scrubber and a vacuum line for connecting the scrubber and
the vacuum pump (1 in Fig. 3) were kept warm with steam. The
vapor inlet portion of the scrubber (5 in Fig. 3) was covered
with a steam jacket to prevent the deposition of a low-boiling
product by local cooling.

25 in this example, 30 days of continuous operation is
possible without a problem and volatile components removed
during this were coilected by the cartridge filter.

When the vacuum collection system was disassembled and
inspected after 30 days of continuous operation, the adhesion

30 of foreign substances to the inside of the eguipment was not



WO 00/ 07799 PCT/JP99/04191 79 of the twin screw extruder and a vacuum punp
(1 in Fig. 3) and pure water having a tenperature of 10 C was supplied
from two sprays at a flowrate 200 tinmes the total amount of water wused
as a devolatilizing agent per a spray. A solid cone spray 5 nozzle shown
in Fig. 5 wawowsewsl n the scrubber. The scrubbing sol uti on RET&PRMH4ERA ' f r om
the scrubber was supplied to a scrubbi ®® sol ution storage tank (7 in Fig.
3) connected by a scrubbing solution line (11 in Fig. 3), m xed

t horoughl y b§eeh s3i9 rier wasd ce@nddhrameded hednsimpodbisktynt ioupas 10psca tibdx ng
solution line (12 in Fig. 3) provided at the bottom of the scrubbing

sol ution stof¥ ep?%ikp%€'a scrubbing solution pump (13 in Fig. 3). The
scrubbi ng sol ution discharged by the punp was further supplied and
filtered by a 1 umnesh cartridge filter 15 (14 in Fig. 3) connected by a
scrubbing solution line (15 in Fig. 3), supplied to a plate heat exchanger
(18 in Fig. 3) to be re-cooled at 100 C and recycled to the scrubber
condenser. A vapor line (9 in Fig. 3) for connecting the internmeshing tw n
screw extruder (21 in Fig. 3) and the 20 scrubber and a vacuumline for
connecting the scrubber and the vacuumpunp (1 in Fig. 3) were kept warm
wth steam The vapor inlet portion of the scrubber (5 in Fig. 3) was
covered wth a steamjacket to prevent the deposition of a | owboiling
product by local cooling. 25 In this exanple, 30 days of continuous
operation is possible without a problemand vol atile conponents renoved
during this were collected by the cartridge filter. Wen the vacuum
col | ection system was di sassenbl ed and inspected after 30 days of
continuous operation, the adhesion 30 of foreign substances to the inside
of the equi pnent was not WO 00/07799 PCT/JP99/04191 80 seen and it was
confirnmed that snpoth continuous operation



was. possi bl e. WO 00/ 07799 PCT/JP99/04191 81 CLAIMS 1. An aromatic

pol ycarbonate extruder which is a twin screw extruder for kneadi ng
‘conmponents into a nolten aromatic 5 pol ycarbonate, the extruder conprising
at | east one nodule consisting of a kneading unit, a material seal unlt
back kneadioag719ait and a full.-flight unit which are arrangémﬂ?%whmﬂan
upstream side to a downstream side. 10 & The extruder of claim1, wherein
the material seal unit 1is a seal ring unit. 3. The extruder of claim1,
wherein the material seal unit is admigkmElight unit. 15 4. The extruder
of claim1, wherein a conponent supply port is formed in the area of the
kneading unit. 5. The extruder of claim1l, wherein a vent port is forned

20 in the area of the full-flight unit. 6. The extruder of claim1, wherein
at | east dne coﬁﬁoﬁ%ﬂ@a%él%%%EGaFP@mat%egfrt@{ﬁ%%wﬁlﬂh hg dtwin scmieval OH

tal deacti vat devol ati | t 25 and
e e TN R BraEs A ca Bl 8. Mphatie
t raud 30 8. A
b hofoy r%*a%?%*éh”.s ffad CLohBE WA By ik MedbPiRist 52
extruder t:%gﬁrse@m@goﬁogn@@@aaingnhal% ”@tn?d\:e?ffé@tégalpﬁ X‘Ear Boga

whi ch extruder conprising at |easf one nodule consisting o neutrgﬁg

kneadi ng umnicadirnd amipt cindheadivld i ightauhaekwkneadapg alﬁrang@a #rom
full-flight unit which are arranged - 5 froman upstreamside to a
downst r ea@nsius tearheidet tieder ddwmbtrmad, sdhizei n a conponent supply
port is fornmed in the area of the neutral kneading unit or the

10 2. The extruder of claim 1, wherein the material seal unit

is a seal ring unit.

3. The extruder of claim 1, wherein the material seal unit
is a back flight unit.

15
4. The extruder of claim 1, wherein a component supply port

is formed in the area of the kneading unit.

5. The extruder of claim 1, wherein a vent port is formed

20 in the area of the full-flight unit.

6. The extruder of claim 1, wherein at least one component

selected from the group consisting of a terminal OH group

capping agent, catalyst deactivator, devolatilizing agent
25 and resin additives is kneaded into the aromatic

polycarbonate.
7. The extruder of claim 1 comprising 2 to 8 of the module.

30 8. Anaromaticpolycarbonateextruderwhichise1twihscrew




forward kneading unit. 10 10. The extruder of claim8, wherein a vent port
is formed in the area of the full-flight unit. 11 An aronmatic

pol ycarbonat e extruder which is a twin screw 15 extruder for kneading
conpounds into a nolten aromati c pol ycarbonate, which extruder conprising
at' | east oneweondo?® consisting of material seal unit a bacRCKeIfg 'uni t
and a full-flight unit which are conjoiszed froman upstreamside to a-
downstream side. 20 12. The extruder of clains 1 or 8, wherein the aromatic
pol ycar bonat extsude pof yr it heoadi g pratiuech iy ietd a podyied | Ztdiga @t aromati c
di hydr oxy conpound and a carbonic acid diester conpound in the presence of
an ester excRahpeaTrDInaghg gWpdich ¢3trPdeRtIRIPIoEs Kk adi heasbpenendslént o an
aromatic po rbonat e _usi ng, a in _screw extruder co i Si at | east
one nodul e c%%’g?}s ?lnrgg Sf aanﬁggg irL\‘#éle&mltn,g %nﬂfgrlg%fw%’gg};nﬁﬁ???ggﬁl ‘back
kneadi ng uni & wek Rnésiing linght af@ial 301 Ch 858t AT ANGRENR Q0L DFT99e a
PCT/JP99/ 04191 83 froman upstreamside to a downstream side, the nethod
conpri §ing theomtepsupsdtrddn sippl e g ddvercomgeonentdet o the area of the
kneading wunit of the nodule of the twin screw extruder; and 5 (2)

di scharging volatile conponents fromthe area of the full-flight unit of

t he nodul e of the i ired. 14. The kneadi ng_net hod
of claim 13, B\'/vher érlth\r%1 g}f?f%(g%% %)(%InEeEQ%B 8(5(??7%%%%#‘ aseP%‘B?ganPrsélr%pt epﬁggup
consi sting ofsaféefied Nt tK3 HFOdIlo £ g Nk e | kfed & P tutieaddsd wateor
devol atilizing agent and resin additives is kneaded into the aromatic

pol ycar bonat 8orwasd 1negqhiengredhbl- of claim 13, wherein at | east one

conpor&ed*lt
10. The extruder of claim 8, wherein a vent port is formed

in the area of the full-flight unit.

11 An aromatic polycarbonate extruder which is a twin screw
15 extruder for kneading compounds into a molten aromatic
polycarbonate, which extruder comprising at least one module
consisting of material seal unit a back kneading unit and a
full-flight unit which are conjoined from an upstream side

to a downstream side.

20
12. The extruder of claims 1 or 8, wherein the aromatic
polycarbonate is a polycarbonate produced by melt
polymerizing an aromatic dihydroxy compound and a carbonic
acid diester compound in the presence of an ester exchange
25 catalyst.

13. A method of kneading components into an aromatic
polycarbonate using a twin screw extruder comprising at least
one module consisting of a kneading unit, amaterial seal unit,

30 a back kneading unit and a full-flight unit which are arranged



selected fromthe group consisting of a catal yst deactivator,

devol atilizing agent and resin additives is kneaded into the aromatic

pol ycarbonate. 20 16. The nmethod of claim 13, wherein the conponent is
water as a devolatilizing component or water containing a

deact i vat¥P.%997%9The met hod of claim 16, wherein water as a %Q S?g’é{’f‘}glll zi ng
25 conponent or water containing a caté¥%st deactivator is supplied to the
area . of the kneading unit at an absolute pressure of 0.3 to 10 MPa. 18. A
met hod of £kasadimgizorpeapnsd dientte an dewvnatiread0 podgcarhenakdhesi ng a
twin screw extruder conprising at_|east WD 00/07799 PCT/JP99/04191 84 one
nodul e cofiSPeTiy T %ggeﬁFFBg ﬁﬁeading unit or forward kneading unit, a

back k di Ll - ht it i d . f
dpstream side tbrd SORRLYHEgHEaP PP dREhsal ho PR ARTA PR R RIS Eb L 1 5
(1) suppl yhae Jie GUEMREERLS bE tﬂ}f‘eaﬂ?fnofscye% e 8L - knsgﬁ' ng unit or

forward kneadi ng unit of the nodule the twin Screw extru and (2)

di sghar gi ng vol i)l aicomaneimg Foeattine ae'cﬂ@p@ﬁenttlaeffzwrd -fHd befea'%f of
the nmodul e of the twin screw extruder 10 as required. 19. The knead ng

met hod of theaf wil18 f litgrteum et oifeabe moduleoopfotrat t8ehesd ek faotiddéer gr oup
consisting of a termnal OH group capping agent, catalyst deactivator,

devol ati | R%i F§IUB-ERENt and resin additives is kneaded into the aromat i ¢
pol ycarbonate. 20. The kneadi ng nethod of claim 18, wherein the conponent
is a termnal OH group capping agent. 20 21. The kneadi ng net hod of claim

18, whereiq ! herfRTRANGH nd WA SE! 8220kl T3 Zom it ANAY 09 FRL Q0 Of

claim 13 or ere
10 component selected from the group consisting of a terminal

OH group capping agent, catalyst deactivator, devolatilizing
agent and resin additives is kneaded into the aromatic

polycarbonate.

15 15. The method of claim 13, wherein at least one component
selected from the group consisting of a catalyst deactivator,
devolatilizing agent and resin additives is kneaded into the

aromatic polycarbonate.

20 l6. The method of claim 13, wherein the component is water

as a devolatilizing component or'watér containing a catalyst

deactivator.
17. The method of claim 16, wherein water as a devolatilizing
25 component or water containing a catalyst deactivator is

supplied to the area of the kneading unit at an absolute

pressure of 0.3 to 10 MPa.

18. A method of kneading components into an aromatic

30 polycarbonate using a twin screw extruder comprising at least




25 aromatic pol ycarbonate is a polycarbonate produced by nelt polynerizing
an aromati c di hydroxy conpound and a carbonic acid diester conpound in the
presence of an ester exchange catalyst. 30 23. A nethod of renoving

vol at'i | e components froma twin WO 00/07799 PCT/JP99/04191 85 screw

ext ruder tog®cen7i8bt h water vapor by supplying water to tPETAR®MISC ew
extruder and kneading it into a nolten aaomatic polycarbonate, the nethod
conprising the steps of: supplying water to the twin screw extruder at an
absolute 5 pesuod@lef cOndik0in§ MPai ndid rdils&khak@ing WAk eroy apdfward

vol atil e components from the extruder at an absolute pressure of 1.333 X
10 Pa to 1.07re3diygp ypdt 1@ RackTheeprdipgi wolterhdd2 ofukl af i &8t wikier ei n

wat er contaln catal st d tlvator 5 The, em)V| hod of claim
23, wherein tHEShB0RtS r’fan e‘f PSHUPY f?)a'ﬂoﬂp 8%5g%FéﬁFaBa%je‘1F'on 100

parts by wei offe rexrda téﬁp%rlgrmtgl ¢ nROlste@shbrat e. 26. The renoving net hod
of claim 23, wherein water contains a catalyst deactivator in an anount of
0.5 to 50 equival efl) basablgninkg egue \camponeoft sa tEol tpieerarzat iodn toat al yst
contained 20 in the aromatic pol ycarbonate. 27. The renovi ng net hod of

cl ai m 23, \Ahé%%ifrFat%énFPﬁ’éngr‘é‘é&ﬁ 1 fPEWREEENOREERT iU ktheft hhe medwle
extruder is O t05th chjioo se ern%St u% 28. Ttae renovi ng net hod of claim 23,
wherein the tWi noSerew. extrider corrprl ‘'seS at | east one nodul e consisting
of a kneading unitz)a ratsyialgisRAkodBitl 1eacOREEn kREATiTn YRiel 228E o
full-flight unit which are arranged froman upstreamside 30 to a
downstream sitdee fudtleflightupplt of tbe tnsiwreeafofhe HeviVWs 0040 78 uder

PCT/JP%%/O419§9 ég%uired.

19. The kneading method of claim 18, wherein at least one
component selected from the group consisting of a terminal

OH group capping agent, catalyst deactivator, devolatilizing

15 agent and resin additives 1s kneaded into the aromatic
polycarbonate.
20. The kneading method of claim 18, wherein the component

is a terminal OH group capping agent.

20
21. The kneading method of claim 18, wherein the component
is a resin additive.
22. The kneading method of claim 13 or 18, wherein the
25 aromatic polycarbonate is a polycarbonate produced by melt

polymerizing an aromatic dihydroxy compound and a carbonic
acid diester compound in the presence of an ester exchange

catalyst.

30 23. A method of removing volatile components from a twin



kneadi ng unit of the nodule, and water vapor is discharged fromthe area
of the full-flightuounmt—tothe outside of the extruder together with

vol atile conponents. 5 29. The nethod of claim 23, wherein the aromatic

pol ycarbonate is a pol ycarbonate produced by nelt ' polynerizing an aromatic
di hydr oxyY@8M38hd and a carbonic acid diester conmpound inPFWgP%ﬂ"Eé%nc'e of
an ester exchange catalyst. 10 30. A 8% n screw extruder for kneading a-

t hernopl astic resin, which conprises at | east one nodul e consisting of a
materi al seeaw emttudarbaolyekmeardiwyt invatardvapal by ISBB1ehg wateh are
arranged from an upstream side to a downstream side. 15 31. The twin screw
extruder ' &Phei F¥30, sHr&wei extredesddnd haeadilkneadi nintini & owlaren
upstream side_of the material seal _unit. 20 32. The tw n screw extruder of
cl ai m 30,2%#RFEL A ?‘H%Yﬁﬁagﬂc’é‘a%%s the e thedgFomps s g abhepsteraneEi de of
the materi al ' e i_n_screw extruder of claim30 for

kneadi ng 25 co%ﬁ’glopnjéajfégivﬁafatoe%-qt%téwﬁoﬂna%ﬁ%r?‘és‘a’%c.r eT &Y AP RRT LWL

extg uder gadskagadbrd od 3t hes npe! ﬁgg;ccf{xﬁéi n conprising a nodul e consisting
of a neutral kneading unit or forwar neadi ng unit, a back kneading unit
and a full-fli ghitscatgihgWiadiefireapstanard vd 0 fe UBSHpSA Bt der {8
downst ream WO 00/ 07799 PCT/JP99/04191 87 side. 35. The twin screw

ext ruder dfe extaivdsy doankabsdiIngt e qongesentsofnt o3 a3tharoppl asti coresi n.
5 36. A nethod of renoving volatile conponents contained in an aromatic
pol ycar bdhat® l}’sﬁ'ng a twin screw extruder and water as a devolatilizing
agent, wherein

10 24. The removing method of claim 23, wherein water contains

a catalyst deactivator.

25. The removing method of claim 23, wherein the amount of
water is 0.1 to 20 parts by weight based on 100 parts by weight

15 of the aromatic polycarbonate.

26. The removing method of claim 23, wherein water contains
a catalyst deactivator in an amount of 0.5 to 50 equivalent
based on 1 equivalent of a polymerization catalyst contained

20 in the aromatic polycarbonate.

27. The removing method of claim 23, wherein the time
required to knead water in the twin screw extruder is 0.05
to 100 seconds.
25

28. .The removing method of claim 23, wherein the twin screw
extruder comprises at least one module consisting of a
kneading unit, a material seal unit, a back kneading unit and
a full-flight unit which are arranged from an upstream side

30 to a downstream side, water is supplied to the area of the




a vacuum col | ection system conprising the followng 10 steps is installed
between the vent port of the extruder and a vacuum punp: 1) the step of
condensi ng water vapor and volatile conponents by introducing these vapor
generated in the extruder into a scrubber which uses cool water as a
scrubbi ng 15WeePEiPON and contacting themto water having aPGTaRP¥MaLIUr e
below its boiling point at the operatioggpressure of the scrubber; 2) the
step of separating solid volatile conponents from the scrubbing solution
contai ning tireesmidgliddad ofoltalel 8au2@, canpowerts dhpehasgegs f&wmd
scrubber; 3) the step of cooling water fromwhich the solidified Vvolatile
conponent s HaRAM e agegap it e t Hukl t Bpmraturiet toeltdw busshakl 6Agepoi Nt at
the operation pressure of the scrubher; and 25 4) the step of circulating
t he cool ed v%ﬁé%uiéftﬁﬁg%ﬁﬂﬁﬁﬂﬁﬁﬁk Voatide COMRATT et hod of cl ai m 36,
wherein the aromatic pol ycarbonate is a polycarbonate produced by nelt

pol ynmeri zing an aromati ¢ di hydroxy conpound and a carbonic 30 acid diester
conpoursd i n 2the presemeechofi alm esaen 23xchangee VW) OAL0Z£8QaPCI/ JP99/ 04191
88 catal yst. '

polycarbonate is a polycarbonate produced by melt
polymerizing an aromatic dihydroxy compound and a carbonic

acid diester compound in the presence of an ester exchange

catalyst.

10
30. A twin screw extruder for kneading a thermoplastic resin,
which comprises at least cone module consisting of a material
seal unit, a back kneading unit and a full-flight unit which
are arranged from an upstream side to a downstream side.

15
31. The twin screw extruder of claim 30, wherein the module
has a kneading unit on an upstream side of the material seal
unit.

20 32. The twin screw extruder of claim 30, wherein the module
has a full-flight unit on an upstream side of the material
seal unit.

33. The twin screw extruder of claim 30 for kneading

25 components into a thermoplastic resin.

34. A twin screw extruder for kneading a thermoplastic resin

comprising a module consisting of a neutral kneading unit or
forward kneading unit, a back kneading unit and a full-flight

30 unit which are arranged from an upstream side to a downstream
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side. | |

35. The twin screw extruder of claim 34 for kneading

components into a thermoplastic resin.

36. A method of removing volatile components contained in
an aromatic polycarbonate using a twin screw extruder and
water as a devolatilizing-agent, wherein

a vacuum collection system comprising the following
steps is installed between the vent port of the extruder and
a vacuum pump:
1) the step of condensing water vapor and volatile-
components by introducing these vapor generated in the
extruder into a scrubber which uses cool water as a scrubbing
solution and contacting them to wafer having a tempefature
below its boiling point at the operation pressure of the
sdrubber;
2) the step of seﬁarating solid volatile components from
the scrubbing solution containing the solidified volatile
components discharged from the scrubber;
3) the step of cooling water from which the solidified
volatile components have been separated to a tempefature
below its boiling point at the operation pressure of the
scrubber; and

4) the step of circulating the cooled water to the scrubber.

37. The removing method of claim 36, wherein the aromatic
polycarbonate is a polycarbonate produced by melt
polymerizing an aromatic dihydroxy compound and a carbonic

acid diester compound in the presence of an ester exchange

]
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catalyst.



