1 Description PROCESS OF MANUFACTURING A POLYCARBONATE RESIN PELLET AND
MOLDED ARTICLE 5 Technical Field The present invention relates to a process of manufacturing
a polycarbonate resin pellet which is advantageously used as a material for storage and transport 10
containers for silicon wafers or magnetic disks and a molded article thereof. Background of the Art In
general, it is important that a container for storing 15 and carrying thin plates sensitive to surface
contamination such as silicon wafers or magnetic disks should be able to carry a silicon wafer while its
surface is always kept in a normal state. Since theSehuREMBRts against the contamination of 20 the
surface of a wafer from a container are becoming more strict along with an increase in the diameter of

a silicon wafer, rial [ igher str h is desired. There are same requirements for
containers for s%ﬁ%ﬁaén% 2%3%%%3 ﬁg%%éi{%%?\iﬁs}ﬁkg%ﬁgég%@%%%s aFe Eginﬁ%ﬁgg t6¥e 25 a
polycarbonate resin or a resin composition cafiapriging #rerpaly@arbonate resin as the main component
as a molding material which meets the above requirements. For example, Patent Documents 1 to 4
disclose a method of preventing the contamination of the surface of a silicon 30 wafer by removing

impurities contairrdinscpelyEdrbbdate resin or reducing the amount of a volatile gas generated by
heating at a high temperature, Since,a container for storing and carrying silicon wafers or magnetic

disks is not used only once but used repeatedly by washing in water , th storag% and transport
container discloSé& By FateMtDecm et Y P4 hasatsrobledi thardonie implritigs dre eluted by

washing in watesangrienicdmpyrities adhered fofhe surfage of the container coptaminate the surface

of a wafer or the like. =~ Meanwhile, there is proposed a method of removing impurities contained in
a polycarbdnate PRy fiEcting witer- SR irh8 6f iAsltex@sioh: PHisKeDvRdmenE 5las7
propose a methgdof extrudingra-p@lycarbonate resin powder with a vented extruder while a small
amount of water is 10 injected. Although impurities contained in the polycarbonate resin and a chlorine
compound can be removed to a certain extent in the method, the polycarbonate resin powder is not
satisfactory as &madteriahforithefabove-deseribed container for storing and carrying wafers. 15

Tngeneral, it is important that a container for storing
15 and carrying thin plates sensitive to surface contamination
such as silicon wafers or magnetic disks should be able to
carry a silicon wafer while its surface is always kept in
a normal state.
Since the requirements against the contamination of
20  the surface of a wafer from a container are becoming more
strict along with an increase in the diameter of a silicon
wafer, a material having higher strength is desired. There
are same requirements for containers for storing and carrying
magnetic disks like wafers. Attempts are being made to use
25 a polycarbonate resin or a resin composition comprising the
polycarbonate resin as the main component as a molding
material which meets the above reguirements.
For example, Patent Documents 1 to 4 disclose a method
of preventing the contamination of the surface of a silicon
30 wafer by removing impurities contained in a polycarbonate
resin or reducing the amount of a volatile gas generated by
heating at a high temperature. Since a container for storing
and carrying silicon wafers or magnetic disks is not used

only once but used repeatedly by washing in water, the storage
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and transport container disclosed by Patent Document 1 to
4 has a problem that ionic impurities are eluted by washing
in water and ionic impurities adhered to the surface of the
container contaminate the surface of a wafer or the like.

5 Meanwhile, there is proposed a method of removing
impurities contained in a polycarbonate resin by injecting
water at the time of melt extrusion. Patent Documents 5 to
7 propose a method of extruding a polycarbonate resin powder
with a vented extruder while a small amount of water ia

10 injected. Although impurities contained in the

polycarbonate resin and a chlorine compound can be removed
to a certain extent in the method, the polycarbonate resin
powder is not satisfactory as a material for the

above-described container for storing and carrying wafers.

15 {patent document 1) JP-A 10-211686
(patent document 2) JP-A 11-241012
(patent document 3) WO2000/043436
(patent document 4) JP-A 2000-063505
(patent document 5) JP-B 05-048162

20 (patent document 6) JP-B 07-002364
(patent document 7) JP-A 09-193230

Disclosure of the Invention
Tt is an object of the present invention to provide
25 a process of manufacturing a polycarbonate resin which has
a low content of a chlorine atom and a small amcunt of an
eluted chlorine ion. It is another object of the present
invention to provide a process of manufacturing a
polycarbonate resin suitable for use as a material for
30 storage and transport containers which rarely contaminate
the surface of a thin plate sensitive to surface
contamination, such as a silicon wafer or a magnetic disk.
Itjj;stillanotherobjectcyfthepresentinventionix;provide

a molded article such as a storage and transport container



05-048162 20 (patent document 6) JP-B 07-002364 (patent document 7) JP-A 09-193230
Disclosure of the Invention It is an object of the present invention to provide 25 a process of
manufacturing a polycarbonate resin which has a low content of a chlorine atom and a small amount of
an eluted chlorine ion. It is another object of the present invention to provide a process of
manufacturing a polycarbonate resin suitable for use asza material for 30 storage and transport

containers which \%arelg contaminate the surface of a thin plate sensitive to surface contamination,
VWAfRY of ATfidgnStROGER IPR HH aRbther ebfactof B presentdnvention to provide a

such as a silicon

molded article such as a’mieragﬁf@mﬁ&rQQS@@rtt(}g@tg}@gélwmgq,@{gli(cﬁgrﬁgt{p@@%ﬁ Jthe surface of

its content. Ih% inventors of the §resent invention have conducted intensive studies to attain the

above objects. AS A restlt’ théy HEVE folnTd Hrdthe deeralien effsianeEis impreveds by deaerating

a polycarbonatetresip wittva vembaftet the-pelyearhonate fesithiskneaded, efficiently apd water is
dispersed ip an%épbg%d with the gvolxcarbfnate resin by providing a special structure to the screw
ou tr

constitution of a. SScrow 8 GdE 0N NEEESE RhBadiRg Parfbirhanée To%igheaferthetinlet of

water, thereby reaking it possivtestoretztain d polyaarbosatesresin-peliet haviag @ lpwicontent of a

chlorine compoud.. They have also found that a malded article obtained from the pellet has a small
amount of the gener%-ted¥ ch okglnesg%ocgn %:{”/}e{%%‘vh%ﬁ i is%%f%%ﬁﬁ%‘é’?%% Tereforéitan be

advantageouslyRisedidbia gterage antatiansporccontaines fantsilican-wafers 08 magnetis glisks. The
present inventiog ig ageqraplished pased opsthese findings. kneading performance
10 right after the inlet of water, thereby making it possible
to obtain a polycarbonate resin pellet having a low content
of a chlorine compound. They have also found that a molded
article obtained from the pellet has a small amount of the
generated chlorine atom even when it ig washed in water and
15 therefore can be advantageously used as a storage and
transport container for silicon wafers or magnetic disks.
The present invention is accomplished based on these
findings.
That is, according to the bPresent invention, there is
20  provided a process of manufacturing a peliet by melt
extruding a pclycarbonate resin powder from a double-screw
extruder, wherein
(1} the double-screw extruder has at least one
kneading/extrusion unit which comprises a water inlet part,
25  a kneading part right below the water inlet part, a seal ring
located on the upstream side, downstream side or both gides
of the kneading part and a vent part on the downsgtream side
of the water inlet part;
(i1) a screw element at the most upstream of the
30  kneading part is an orthogonal kneading disk (¢) or a forward
kneading disk (f) and a screw element at the most downstream
is a backward kneading disk (r);
(i1i) the length (L,) of esach screw element of the

kneading part is 0.25D to D, and the length (L;) of the



That is, according to the present invention, there is 20 provided a process of manufacturing a pellet by
‘melt extruding a polycarbonate resin powder from a double-screw extruder, wherein (i) the
double-screw extruder has at least one kneading/extrusion unit which comprises a water inlet part, 25
-a kneading part right below the water inlet part, a seal ring located on the upstream side, downstream
side or both sides of the kneading part and a vent parton the downstream side of the water inlet part;
(i) a screw element at the most upstream of the 30 kneading part is an orthogonal kneading disk (c) or
a forward kneadiR§ ¥ &idk stfevPeledh atBhé indsh@ownstesard isadiaekwald kneading disk
(n); (iii) the-lengindad) of gagh screw element of the kneading part is 0.25D to D, and the length
(L2) of the 4 kneading partis D to 4D (D is the inner diameter of a cylinder); and water is

injected from the water {ff&5art fv} 23R8 HréFaldiih detfec'sfthe vont partewy s séfto 87ikPa or
Sless.  Accaring/tactherpresentdavertiamdhersis provideda malded article Jormeqghfrom.the
polycarboqgate rfggnspellet obtained by the above manufacturing process. The present invention
will be describedindetail 10 hereinunder. Brief Description of the Drawings Fig. 1 is a diagram
showing the structure ofadtandiegcrew exirustes sisad intRepresent investion; 45kig,2:igaxdiagram
showing the strucr%urf£g§ adrogjt?!: -sclréew Figd Sfdoubléal-lscrew Fig. 4 20 double-screw Figl. 5
double-screw Fig. 6 doublé-screw 25Figr 7o “*om the polytarbonate resin pellet
obtained by the above manufacturing process.
The present invention will be described in detail

10 hereimmder.

Brief Description of the Drawings
Fig. 1 is a diagram showing the structure of a
double-screw extruder used in the present invention;
15 Fig. 2 is a diagram showing the structure of a
double-screw extruder ussed in Examples {gcrew A);
Fig. 3 is a diagram showing the structure of a
double-screw extruder used in Examples (screw B);
Fig. 4 is a diagram showing the structure of a
20 double-screw extruder used in Examples (screw C):
Fig. 5 is a dilagram showing the structure of a
double-screw extruder used in Examples (screw D) ;
Fig. 6 is a diagram showing the structure of a
double-screw extruder used in Example (screw E); and
25 Fig. 7 is a diagram showing the structure of a

double-screw extruder used in Example (screw ¥).

Explanation of Letters or Notations
1 water inlet part
30 2 kneading part

3. seal ring

4 vent part

5 auxiliary vent part

2

additive introduction part



double-screw extruder used in Examples (screw A); is a diagram showing the structure of a extruder
used in Examples (screw B); is a diagram showing the structure of a extruder used in Examples
(screw C); is a diagram showing the structure of a extruder used in Examples (screw D); is a diagram
showing the structure of a extruder used in Example (screw E); and is a diagram showing the structure
of a extruder used in Example (screw F). Explanation &f Letters or Notations 1,water inlet part 30
2.kneading part 3. seal ring 4. vent part 5. auxiliary vent part 6. additive introduction part 5 Best Mode
for Carrying Out the Invention (polycarbonate resin) The polycarbonate resin used in the present

invention 5 is arparematisqpolytarbonateyesin ahtained by reacting:adiphenol with a carbonate
precursor in thegre ence of a solvent by an interfacial polymerization process. Examples of the

diphenol used heFSiA MAUdERHrEqaRBAE! resorcinol, 4,4'-dihydroxydiphenyl,
bis(4-hydroxyphenyl)methanesdDicE-bistdhydraxyphenybethane 2:2-bistsbydroxypheryl jropane
(commonly called "bisphenol AY). 2,2-bis(3-methy1-4-hydroxyphenyl)propane, '
1,1-bis(4-h;%roiy%h%ﬂ%ﬁ‘&/%rf‘o%t)e%ng‘ig r%%@?ﬁé‘%gl%dn%%%ﬁeﬁg%’faﬁed by reacting a
2,2-EisEB-EhceinyﬁA@figdrﬁsigphémyl)mobparxé}( o]:(jﬁﬁ,@;}lgix@e’;}s&;m;r@pytﬂ-h%ﬁopymw@@rop@r@,
2,2-bis(4-hydroxyp nyl)butane, 2,2- Is(3,5-dimethy1-4-hydroxyphenyl)propane,
4,4"-dihydroxydiphenylsulfore; 4,4Jf%%ﬁ?ﬁ%&f&rgh%%@%&“ﬁé%&e%%%i%.%@ Foxydipheistifie,
3,3-dimethy1-4,2 dibléroxydishenysgifide; 4 idihydrokydipienytoxidénone , resorcinol,

e o BN

10 1,1-bis{4-hydroxyphenyl)ethane,
2,2-bis(4-hydroxyphenyl)propane {commonly called
“bisphencl A"}, 2,2-bis(3-methyl-4-hydroxyphenyl)propane,
1,1-bis{4-hydroxyphenyl)cyclohexane (commonly called
“bisphenol z7), 2,2-bis{3-phenyl-4-hydroxyphenyl)propane,

15 2,2-bis(3-isopropyl-4-hydroxyphenyl)propane,
2,2-bis(4-hydroxyphenyl)butane,
2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane,

4,4’ -dihydroxydiphenylsul fone,
4,4’ -dihydroxydiphenylsulfoxide,

20 4,4 -dihydroxydiphenylsulfide,

3,3" -dimethyl-4,4’ -dihydroxydiphenylsulfide,
4,4’ ~-dihydroxydiphenyl oxide,

9,9-bis (4-hydroxyphenyl} fluorene,

9,9-bis{ (4-hydroxy-3-methyl)phenyl}flucrene,

25 1,%1-bis{4-hydroxyphenyl)-3,3,5~trimethylcyclohexane,

o, 0" -bis (4-hydroxyphenyl) -m-diisopropylbenzene and
1,3-bis(4-hydroxyphenyl)-5,7-dimethyladamantane. Out of
these, bisphenol A, bisphenol Z,

9,9-bis{ (4-hydroxy-3-methyl)phenyl}fluorene,

30 1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane and
o, ~bisg{4-hydroxyphenyl) -m-diisopropylbenzene are
particularly preferred. They may be used alone or in
combination of two or more.

The carbonate precursor is a carbonyl halide or



a,a'-bis(4-hydroxyphenyl)-m-diisopropylbenzene and
1,3-bis(4-hydroxyphenyl)-5,7-dimethyladamantane. Out of these, bisphenol A, bisphenol Z,
9,9-bis{(4-hydroxy-3-methyl)phenyl}fluorene, 30 1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane
and a,a’-bis(4-hydroxyphenyl)-m-diisopropylbenzene are particularly preferred. They may be used
alone or in combination of two or more. The carbonate precursor is a carbonyl halide or haloformate,
as exemplified apihog ergaetaend dihaloformﬁte§géf§wglii hepol. For the manufacture of the

polycarbonate resin by Teacting the above dipheno thE ABITE CaPboh &L B kAt By she

interfacial polycoddensatiphgrocess, a terminal capping agent and an antioxidant for preventing the
oxidation of the diphenq{,gpy Qle opnt' used. The polycarbonate resin may be a pranched
polycarbonate resin obpained%yecop% y%egr?z{—f#grg po yfﬁnyc ional arema %%go%%gﬁﬁd Réving 3 or
more functional ¥Féis] 2epdiyesteccarboratelresimlobtained byscopotymerizingyanarematic or
aliphatic bittinctional.carboxylic. acig, or.a mixture of twa or-more of the obtained aromatic
polycarbonate r%ns.lThe ree%gsfiacl)!n b?/ tﬁe interfagiaiapo yco:%%ﬁ%%fﬁgr% %Elp?gcéjsrsqg%séﬁérﬁly a
reaction betweer®a Biphendt akE PR sYERE inthé preserce ot dAzcid binder, eveatalyspandsan

organic solvent.x 1 g ExamRles oktbe agid binder include.alkali metal hydroxides such as sodium

hydroxide and potassium hydroxide 20 and amine compounds such as pyridine. Examplés of the
organic solvent Htlidé hasgénated TS0 SO RE siick Be hedthgiche thitrides ehloroform; n

1,2-dichloroethanes; i trdichigroethane; hromoethane, putylehlaride; chlofopropane and

chlorobenzene. Out of these, 25 methylene chloride is particularly preferred. These solvents may be

used alone’or i E8RBIHAtIoA DY W8 of nidre MO CEKHRPIesBthe GRTHEDased RaTaNT UEd to
promote the reactiohdrclude tertiany amines:ssehms trethylappiae; tetragn-bytylammaniumromide
and tetra—n-butyéego%gonium 3 brotr:n,ide, %zaternar ammonium compounds and quaternary
phosphonium compounds. out oFhese idthyiamiTsis darticTatly frerérdblybsed of S
temperature of the reaction Dy the: intérfacial-pdlycondensatigprpcess isngeneraliyy; 19:40C, the

reaction 7 time is abouﬁllg n}iggtgg to5 hlgurgC and Eggg@%the Eeacti n%s?ggferablé/, kept at 9 or

o .
more. In the polymerization reaction, a'tefminal capping agent R yeneraly s AMonofunctional

phenol ma§ be Dsed S5 the toaninabddnping agent: Toe roenoferctionatl pherelds gendrally used as
the terminal capping aggpt tacenteolibe maleq3eweloft. 300 e ghiained polycarbopale fesin s
. . SCILT ; S

superior in heat stability because its terminal is capped by a group based on the monofunctional
phenol. ExampR3 §ta%Pthée mEsofiifétfonal phenol include phenol, p-tert-butylphenol, p-cumylphenol

and isooctylphenol.  gltisgdesitedthat he termipal capping agentshould e intradyced into the
terminal in an amount of at least 5 mol%, preferably at least 10 molia- based on the total of all
hydroxides such as sodium hydroxide and potassium hydroxide
20  and amine compounds such ag pyridine.

Examples of the organic sclvent include halogenated
hydrocarbons such as methylene chloride, chloroform,
1,2~dichloroethane, 1,1-dichloroethane, bromoethane, butyl
chloride, chloropropane and chlorobenzene. Out of these,

25 methylene chloride is particularly preferred. These
solvents may be used alone or in combination of twe or more.

Examples of the amine-based catalyst used to promote
the reaction include tertiary amines such as triethylamine,
tetra-n-butylammonium bromide and tetra-n-butylphosphonium

30 Dbromide, guaternary ammonium compounds and guaternary
phosphonium compounds. Out of these, triethylamine is
particularly preferably usged.

The temperature of the reaction by the interfacial

polycondensation process is generally 0 to 40°C, the reaction



15 the terminals of the obtained polycarbonate resin. The terminal capping agents maybe used alone
or in combination of two or more. The molecular weight of the polycarbonate resin is preferably 1 x
104 to 4 x 104, more preferably 1.3 x 104 to 203 x 104, particularly preferably 1.6 x 104 to 2.4 x 104 in
terms of viscosity average molecular weight (M). A polycarbonate resin having the above viscosity
average molecular weight has satisfactory strength and/excellent melt fluidity at the time of molding
and is free from moldin%zsbdiggrtion. The viscosit%// averaﬁg/e molecular weight is obtained by inserting

ity (i olutiBr Prepsated by Bi3bNinG o7y df e BBIyCHTHTaTE #é&h in 100

the specific viscosﬂg'/e(llsp ofa
ml of methylene ichlgridefatr20C. intd: the-falowmgoequaiion. 30risp/c = [n] + 0.45 x [i]2c ([ii] represents

an intrinsic viscosity) 0 83 [1&2}@1.23 X 10é4r|\3{|z% T Oé?lTQe or anic solvent solution of the polycarbonate
B resin obtained by the above reaction is genarally washad in\vater “THi§ Whishng SRBRS Rdrried out
by using water Fewing ahsefeetricreondyctivityt of FBlomiardess; onere pieferablydypSicorerless such
as ion exchange,watst Tlg%ﬁggyl%grgqg! 350l Ls lution.and water. are mixed together, stirred and
divided into an o!rganicesolvent solution p %se gnge% Wgt'er p %eser%?/nﬁl 'S gndhﬁa 801-% %lrﬁegnao zentrifugal
separator to extfet W& Bitfahic/solvent solutibr phase Yepeatedlystnas txremove water:salible

impurities. The waterssoluble, 10 impurities 9rg.ﬁ%m9ﬂgda%£@%i§@§lydb¥&“%§e%%g Wwater, whereby the
o pr

color of the obtained polycarbonate resin becomes good. Itis also preferred that the “6?”gnanic
solvent solution bf thgpltarboratesresif Shbaldbe weshad seith aa dcidot1slalkalitoremdve

impurities such a5 the patalysha seaTHE agid usedder.acid M%‘i@%&?&@ﬁefab@&%ﬁﬂgﬁ%ﬁ solution
of phosphoric acid, hydrochloric acid or sulfuric acid, more preferably an aqueous solution having a

concentratiBn of G:B0B2 TS 4B Al PRst  BiHERS lor 1855)196 ERBAIISS of the alkali used for alkali
washing includepalkali- metalopmpaimss sushas.sodisma-hydroxide @@%@Qaﬁ%&%ﬁé@mide’ and

alkali earth metal compounds such as calcium hydroxide, barium hydroxide and magnesium

hydroxide. Sodium hydroXideSis Partciiary Preferdbiy tS6d &t af 2BRAG R e Bhutid HaYIng a
concentration ob@. lito:2bghitesdon aphl ohil Scarmats) is preferablyusedor =i heawlyme ratio of
the aqueous soluti%g to the organic solven ion used for alkali washing or acid washing is

| solut '
preferably 0.2 to 1.5 BeFalse wgrgqu&% c;?r?esdto&tof%ﬁ@ icienty e e SoiveheiS B from the
organic sélvent sbfution whiclk has béen weashiedadn mealepiolobtainisopalyearbenate. resimpowder. To

ObuﬂnthepoWQﬁg%HfﬂgIeégﬁﬂ%¥gf%%%%%gag%@'be'used alone or in combination

of two or more.
The molecular weight of the polycarbonate regin is
preferably 1 x 1¢* to 4 x 10*%, more preferably 1.3 x 10* to
20 3 x 10%, particularly preferably 1.6 x 10° to 2.4 x 10* in
terms of viscosity average molecular weight (M). A
polycarbonate resin having the above viscosity average
molecular weight has satisfactory strength and excellent
melt fluidity at the time of molding and is free from molding
25 distortion. The viscosity average molecular weight is
obtained by inserting the specific viscosity (Mep) of a
golution prepared by dissolving 0.7 g of the polycarbonate
regin in 100 ml of methylene chloride at 20°C into the
following equation.
30 mep/c = [n] + 0.45 x [nl°c (In] represents an intrinsic
viscosity)
m] = 1.23 x 10*M® %
c = 0.7

The organic sclvent sclution of the polycarbonate



9 step) , a method of producing slurry by continuous ly supplying the organic solvent solution of the
polycarbonate resin into a granulator in which a polycarbonate powder and hot water (about 40 to
9000) are existent under agitation to evaporate 5 the solvent is preferably employed as it is simple in
operation and post-treatment. A mixer such as a stirring tank or kneader is preferably used as the
granulator. The slurry may be subjected to a hydrotRermal treatment. In the hydrothermal

ireatment step. the£ygapis:solyent 1Q containee i the.sluoy s remoyed by supplyng fhe, sy into a

hydrothermal treatment container filled with 90 to 10000 hot water orsetting the‘tempera uré"of water
to 90 to 100C by’Blefing stetrs Aferthe Slatgisisuppliadl sVatertans theiorgaric solvent ang then

removed to a L.ceiaaxient fgpkife Sy disshaiged fiom e granuiaging step.of flom fhe slurry

after the hydrothermal treatment preferably by filtration or centrifugation so as fo'collect Wet Bfaste of
the polycarbonaleHe<ifn The Yt pastelofthe polysaronste resireis thefildriedh 20 Thegdrieranay be of

conduction heating system-eshot alrheating.sysiems and-the palycarhanate resip may he left to stand,

transferred or stirred, A groove type or cylindrical drier which employs conduction heating system to

stir the polycarbBneTelin Riefdtr&d A4 gFoOVET be it 2558 pahfsfark Srefeifal eThe drying

temperature is psetesablyindhe range £633040d5065ing I thepresentinvention,.the form of the
polycarbonate resin to be kneaded and extruded may be powdery, particulate, flaky or pellet and
preferably powd&fy: ‘sariiclidte OF Ak %Oﬁﬁ%ﬁ’@ﬁ%%%&ﬁbﬁ%pﬁ%%@dﬁ%@ réSinftd be
kneaded and extrudedrhasea ehlodne atomisbatentptipreferably S1taL,000-ppmsAaie peeferably 5 to

1,500 ppm..When the cqilorine atom content falls within the above range, the object of the present

inventionr?soeffeé{?\%ﬁ attained-"10 Ef&%Yee-csi:r%#étx ﬁﬁe&étriy \{Dﬁﬁﬁg&mg-sﬁpeﬁ Bkfrdder has at

least one kneadifgfextrusioneunit Which ftoinprisess(1advaterimlet b pastt ) akneadiagpag, (3) a

seal ring and (4§§§/§nt part. Preferably, the double-screw extruder further has (5) an auxiliary vent
itl

part and (6) an additive introduction part. Fig. 1 shows an example of the structure of the double-screw

extruder used in the present inveitivir kel Gratedinibppani(@)pThe water inlstgpart i©a paitfor
injecting water. th%@%engﬂm@tvaa&%g%t PAHE %6 ML, dhe deferigration of the resin
occurs disadvantageously.

15 alkali to remove impurities such as the catalyst.

The acid used for acid washing is preferably an agueous
solution of phosphoric acid, hydrochloric acid or sulfuric
acid, more preferably an agueous solution having a
concentration of 0.0004 to 40 g/liter (or a pH of 5 or less).

20  Exampies of the alkali used for alkali washing include alkali
metal compounds such as sodium hydroxide and potassium
hydroxide, and alkali earth metal compounds such as calcium
hydroxide, barium hydroxide and magnesium hydroxide.
Sodium hydroxide is particularly preferably used, and an

25 aqueous solution having a concentration of 0.1 to 20 g/liter
(or a pH of 11.5 or more) is preferably used.

The volume ratio of the aqueous solution to the organic
solvent solution used for alkali washing or acid washing is
preferably 0.2 to 1.5 because washing is carried out

30 efficiently.

The solvent is removed from the organic solvent

socluticn which has been washed in water to obtain a

polycarbonate resin powder.

To obtain the pelycarbonate resin powder (granulation



15 (kneading part (2)) The kneading part is situated right below the water inlet part in the extruder
and a part for kneading the resin. In the present invention, the screw constitution of the 20 kneading
part is important. The screw element at the most upstream of the kneading part is an orthogonal
kneading disk (c) or a forward kneading disk (f) and the screw element at the most downstream is a
backward kneading disk (r). 25As examples of the scre® constitution, a combination of the forward

kneading disk (f).and the backward kneading disk (r), & comhination of. the ortf}o onal kneading disk
(c) and the back%v%?%Lﬁeaégﬁ?l%% |§<?%,Pargégjn ina oén]("i(l)lfr Rneading disketS g égnﬁuﬁf%yéd}ﬁbination
of kneading disk&i(f), 300 é&)iane ¢ vasonsbihatioroof kheading disks4e) (e)a (13 arek(); dndta
combination of kneading disks (f)..(). ( ) ar ferred. Kneading disks of a double-start
thread type are preterred. The heﬁx angljc‘:;g})gfJ t%e%%%r(g?n%ﬁo&s ane 1}10&%%%%@%%%98&%%@
preferably 45 to §8EAchkieadifgdisk isconippset bitaplarality f aisksraridbtherapmber of disks is

preferably 2o 7, MOrePrelerably 3 196 ro 16 200N (LA 91 gach screw element of fhe kneading

part is 0.25D to D, preferably 0.5D to 0.75D. D represents the inner diameter of the cylinder. The
length (L2) of theRAEading hartis PRPADL preFEramlyi1. 5303 5B THedbtat feriyths (Li)wfrall the

screws is preferabhyi280- 0490 more 10prefarably 31,5040 455D .. Whepihe sgrew of the

kneading part is constituted as described above, the content of the chlorine compound in the obtained
polycarbonate pellet is TBEUSEH T Aitided afidiirhed fem thedmihedpaict Aas amsmall amount

of a 15 chlorine jon etedhhyiwater-anshis advantagequslyused as-a storage, and frapspert container
for silicon wafers or magnetic disks. (seal ring (3)) 20The seal ring is located on the upstream side,

downstrear sid8Yt Both §ides b tHE KAEAHINY part (FERYSAH (1)) SUPP L YRE Yehb faft 18 15cAted on
the downstreamiside of: the, 27 wigter-inket partandya partferdischarging a gas farmed by kpgading.

(auxiliary vent part (5)) The double-screw extruder preferably has an auxiliary 30 vent part on the
upstream side o [Er?(e gn&é%mé"l%%ﬁﬁsi%ﬁ Vil Ie}\'%)fteh gp?ﬁﬁjﬁﬁ}:}ﬂﬁ?erﬂ AF&Sithé YotiBle-screw

=
(o](=} e
extruder is preférably® 6Cmoye, moreipreferably? tof6emuchamarepreferally 21,8, When the

number of vents is 1, the content of the residual chlorine jon in the obtained 12 polycarbonate resin
pellet tends to become higge nd le?henelt%ee r?ur??%élﬁ" Gf Vernits 16 | t%oaigfge%, e total 8nget% (E@) Bt all the
screws ofithe extfudet becomiesriarger trersby exértingbadiintiirencesduthas thegellowing of the

resin and the granulating step or from the slurry after the hydrothermal
treatment preferably by filtration or centrifugation so as
to collect wet paste of the polycarbonate resin.

The wet paste of the polycarbonate resin is then dried.

20 The drier may be of conduction heating system or hot air
heating system, and the polycarbonate resin may be left to
stand, transferred or stirred. A groove type or cylindrical
drier which employs conduction heating system to stir the
polycarbonate resin is preferred, and a groove type drier

25 is particularly preferred. The drying temperature is
preferably in the range of 130 to 150°C.

In the present invention, the form of the polycarbonate
resin to be kneaded and extruded may be powdery, particulate,
flaky or pellet and preferably powdery, particulate or flaky.

30 In the present inventiocn, the polycarbonate resin to
be kneaded and extruded has a chlorine atom content of
preferably 5 to 2,000 ppm, more preferably 5 to 1,500 ppm.
When the chlorine atom content falls within the above range,

the object of the present invention is effectively attained.



5 deterioration of the resin. The number of the kneading/extrusion units of the double-screw
extruder is preferably 1 to 5, more preferably 1 to 3, much more preferably 1 to 2. 10(additive
introduction part (6)) The double-screw extruder may have an additive introduction part on the
downstream side of the kneading/extrusion unit. The double-screw extruder preferably has an auxiliary
kneading part on the downstream 15 side of the additiveéd introduction part. The auxiliary kneading part
maybe provided in the screw on the downstream side of the additive introduction part to enhance the
dispersibility of additives. The screw constitution of the auxiliary kneading part is not particularly limited
if the 20 additivesicarbbe fullydeeadedr-haeexample, a forward kneading disk, orthogonal kneading
disk and backward kneaﬂi%g gisk may be used algne ar in combination. <kneading condition>
25Kneading is carried ouf By THjeeting water frofit the- Water iRt Bart Brietfitthe vacuum degree
of the vent part ¥0:6 7 kPaydeless s icWhenithevameointcafwyatésadded from thenwater inlet-part is too
small, the effec ine injecting water 30 is_not pptained and the content of the chlorine atom in
the obtain(:%l-f po[ﬁ/(%g?bbng%;yre%ﬁ]}g%g%ﬁ% %o?rae%tegﬁWhaénstﬁ%%rﬁ&ﬁlrﬁ i§ ?‘o(% Ié?ge,ade%%%ion in the
vent part beconigsriinsatisfacteryaivhich eixertsoabad influeseessuchide hytinalysis omire (5)
polycarbonate resin,. T f 0 fwater inj d from.the water inlet part is preferably
0.1 to 5 parts byg ?vgél kﬁo%%reﬁm&e}gég GCI)]L 2%%04? é)\gzs %y%vv%gghg’tjb\g%elél grrl (iéldcp{;jft%}%g %vrefig ht of the
polycarbonate r&sifi: SWatEr16 Firfgees Has an diecsic contuctvins nides utedtat @5€ufpreferably
1 pS/cm or lesse more pesferahly;0 5pSicen grless\Whep water having an electric conductivity of 1
pS/cm or less is used, the hydrolysis of the polycarbonate resin occurs more rarely and a reduction 10
in the mofgtular weight of the resin is suppressed advantageously. Further, the vacuum degree of
each vent of the; daukle-scraw exgder is 6.7 kPa or less, preferably 2.0 kPa or less. When the
vacuum degree falls within the above range, the injected water is completely removed in the vent part
and the amount of the chittin&*4t6m BEJdmes &mall ihefepdt S@Fird A DabiRtueRESSUch as
hydrolysis on thetaramatie poalyeasbonateriesinadantageeusly,skhesmethed of infroducing the
additives is notgotoarticularl limite ag% the additives may be introduced independently, or a plurality
of additives may be blended and introduced TAR Add G AiastEr SrRP%PSH BY BTG additives with a
polycarbdriate resin powder as a raw material may be added. When the additives have a low melting
point, 25 they Qlten_and bl in the additive introduction part. Therefore, it is preferred that
the additive mgé%}%%é%gllr%d%?lﬁerﬁ%ﬁé the additives with the polycarbonate resin powder should be
introduced into the douBlesscrawasiradernB0Asifer tetotel evnounttof the: ntrodubed additives which
depends on the ieAuiegpienerepien ha e dive Inpsiet 's iaducesh ihe amoynt ol he additive

) £ .
master is preferably 0.1 to 30 wt% based on the obtained polycarbonate resmqpe ot ()fgtsaflélmount of
equQon)leﬁﬂﬂéhe present invention, the screw congtitution of the

20  kneading part is important.

The screw element at the most upstream of the kneading

part is an orthogonal kneading disk {(c) or a forward kneading

disk (f) and the screw element at the most downstream is a
backward kneading disk (r).

25 Ag examples of the screw constitution, a combination
of the forward kneading disk (f) and the backward kneading
disk (r), a combination of the orthogonal kneading disk (c)
and the backward kneading disk (r}, a combination of kneading
disks (¢), (f) and {(r), a combination of kneading disks (f)

f

30 {c) and (r), a combination of kneading disks (c), (¢}, (r}
and {r), and a combination of kneading disks (f), (£), (x)
and (r) are preferred.
Kneading disks of a double-start thread type are

preferred. The helix angle of the kneading disk is



14 preferably 0.2 to 20 wt%, much more preferably 0.3 to 10 wt96. When the additive master is
introduced in an amount above this range, the effect of reducing the amount of the chlorine compound
tends to become unsatisfactory and when the additive master is introduced in an amount below the
above range, variations in the total amount of the introduced additives become large and the required
properties may not be provided. Therefore, the additivé inaster prepared by blending the additives with

the polycarbonate resin der is 10 preferably introduced into the double-screw extruder from the
additive introdu&%%e%earfg %Vfgn ér%olitjﬁt § 0.1 tg%ewi% B ?56%51%3 obtaihet pellet*25hditives>
15Various additivesaddy:ge ¢ontained indhppolytanforate resia petlet efftha psesentiavertion and a
molded article fglrmﬁgegog]fthg .psqy t in_limits pot prejudicial to the object of the present invention in
order to provide various proper”}fies.STﬁeS a%ﬁﬁﬁ%églf%ﬁdg ajrfb H(;’Iegég gggﬁt?gggf% 'gili%eﬁchltraviolet
absorbent, bluing-agent, antistatic agent, flame retardant, heat ray blocking agent, fluorescent dye

(including florescent brﬁ{ge@@ggaggn{hﬁigg}erga@pts%@éﬁng Aagent, {eglgot{:(‘}%n%ntéogler resin and

elastomer. 25Preferably, the release agent comprises 90 wt % or more of an ester of an alcohol and a
fatty acid. The &stérfofidn 8lcohbl &fdTa fartyedcd i fof Exdrmples ah-&5tér.of & mepotaatrictaicohol

and a fatty acid apd/ar-apartial orwhale ester of apolyhydric alcohal and.a fatty, Eg}d-Jﬂ‘%Egef 30 of
a monohydric alcohol and a fatty acid is preferably an ester of a monohydric alcohol having 1 to 20

carbon atoms ak8 @Skttt fatty adiditadifg 10 &F 30 86 afdinsoThePartial dewhole éster of a
polyhydric alcohiotapeia fatty asiel @mrei@l@%e@@@éti§|§bwa@|§%qyﬁ%ﬁ%&b%ﬂﬁ, LrAlgohol

having 1 t_0325 carbon atoms and a saturated fa%g acid having 10 to 30 carbon atoms. Examples
of the estérof &Thoh&HyHricalcohol'anti% &aturdted fatty acid_ include stearyl stearate, palmityl 5

palmitate, butyl stearateymeethyhlausate-and saptepyialmitate it of which stearyh stearate is
preferred. I%f<asn(1:ple o&th% gartial r whole_ester of a polyhydric alcohol and a saturated fatty acid

include monoglycetide stearate. diglyceride Stearats, tHglyE&riaE Stdarafe, SR RIBNB ot Bitatesstearate,
monoglyceride bétieriate dpentapashiitohmongstedrate ipentaendhrdol tetrasteataies pentaegythritol

tetrapelargonatg, propylepe c%}’ctl mor‘%),gtearatg, bi&hfngl t?_{ henate, sarbitan monostearate,
i . e O
2-ethylhexyl stearate and a partial or w ofet e PELE 8e7a Sma(i? amount ot a
15 chlorine ion eluted by water and is advantageously used as
a storage and transport container for silicon wafers or

magnetic disks.

(seal ring (2))
20 The seal ring is located on the upstream side,

downstream side or both sides of the kneading part.

(vent part (4))
The vent part is located on the downstream side of the
25 water inlet part and a part for discharging a gas formed oy

kneading.

(auxiliary vent part (5))
The double-screw extruder preferably has an auxiliary
30 vent part on the upstream side of the kneading/extrusion unit.
Therefore, the number of vent parts of the double-screw
extruder 1s preferably 2 or more, more preferably 2 to 6,
much more preferably 2 to 5. When the number of vents is

1, the content of the residual chlorine ion in the obtained



15 ester of a dipentaerythritol such as dipentaerythritol hexastearate. Out of these esters,
monoglyceride stearate, triglyceride stearate, pentaerythritol tetrastearate and a  mixture of
triglyceride stearate and stearyl stearate are 20 preferred. The content of the above ester in the
release agent is 90 wt% or more, more preferably 95 wt% or more based on 100 wt% of the release
agent. The content of the release agent in the poncarH@nate 25 resinpowder is 0.005 to 2.0 parts

oyweight, more rgforahiy, 0,010 0 St by eloht Jpueh (ol pesferably 0-93. .3 partoy weight

based on 100 parts by weight of the polycarbonate resin powder. eatstabilizeris’selécted from a
30 phosphorus-Bag&s Keatstdbilizer, stlfirbased tieat sthabilizetadd hameréd phehotbaséd heat

stabilizer. T@ﬁdo@q,sp@@gl%@a%@h@g&%@@@@%&@fmggse%qrggﬁ’ a&iﬁe@@r@%@%m

phosphonous acid, phosphonic acid or ester thereof, as exemplified by triphenyl‘phosphite, 15
tris(nonylphenyJttoshffté VR EEE- s bty I SHehyphosinited uis{ 2 Bai-tepstiuty phényihshosphite,
tridecyl phasphitg; ddectylphosphite,driegtadeeyphosphite, 5 didecylmonophenyl phosphite,
dioctylmonophenyl phosphite, diisopropylmonophenyl phosphite, monobutyldiphenyl phosphite,
monodecyldiphenyl ph %ﬁi@?%%%o@f@ld?ﬁﬁem%ﬁ&mt/e‘?Xtrusmn units of the
bis(2,6-di-tert-butylrf-mettytpheayl)pentaeryirietk dighosphites 5, more preferably
2,2-methylenehis(4,6-di-tert-butylphenyl)octyl phasphite, bis(nonylphenyl)pentaerithritol diphosphite,
bis(2,4-di-tert-baty p%e%yl)f)ﬁé]ﬁ%e@%ﬁo%ﬁ h 5[%?9@9 distédtythentaerythritoldiphosphite, tributyl
phosphate, 15 triethyl phosphate, trimethyl phosphate, triphenyl phosphate, diphenylmonoorthoxenyl

phosphate,.dibutyl sphate, djoctyl phosphate, diiso yl phosphate, dimethyl
benzenep%nosphégrl%é%d?gt%yﬁgéﬁng%y%gﬁﬁégﬁhéjnéé]f!et, d%ﬁo%yl benzenephosphonate, 20
tetrakis(2,4-di-tert-butylphenyld: 44 «biplermteme:diphdsphonite, have an additive

tetrakis(2,4-di-tett; %B??”Q’&)B ?égp @y& e diphosphonite, .
tetrakis(2,4-di-tertﬁty1p enyl -Ag,S'-bi&eny%e%%w %%gsep%%nl éd e of the
bis(2,4-di-tert-blifyfistienyd)y-aphanyE phemyl phosphbaitelant 1 e - screw extruder

bis(2,4-di-tert-bytylphenyl )-3-paeny:phenyl phosphoni fihese
tris(2,4-di-tert-g%tylphen [)pF osp%?[e, 30 tris(2,6-d%?§%%%éf%§%\%?@%%ﬁo%%h%? downstream

tetrakis(2: di-tErtBrtRpheiAl ) e isidhehyidrie aiphespionitea tetrakisized-dieri-batyipheny1)-4,3-b

phenwene(ﬁpheﬁaaaﬂﬁg—paxt may be provided in the screw on the downstream
gide of the additive introduction part to enhance the
dispersibility of additives. The screw constitution of the
auxiliary kneading part is not particularly limited if the
20 additives can be fully kneaded. For example, a forward
kneading disk, orthogonal kneading disk and backward

kneading disk may be used alone or in combination.

<kneading condition:

25 Kneading is carried out by injecting water from the
water inlet part and setting the vacuum degree of the vent
part to 6.7 kPa or less.

When the amount of water added from the water inlet
part is too small, the effect obtained by injecting water

30 is not obtained and the content of the chlorine atom in the
obtained polycarbonate resin pellet is not reduced. When
the amount is too large, deaeration in the vent part becomes
unsatisfactory, which exerts a bad influence guch as

hydrclysis on the polycarbonate resin. Therefore, the



17 tetrakis(2,4-di-tert-butylpheny1)-3,3'-biphenylene diphosphonite,
bis(2,4-di-tert-butylpheny1)-4-phenyl-phenyl phosphonite and
bis(2,4-di-tert-butylphenyl)-3-phenyl-phenyl phosphonite are preferred, and
tetrakis(2,4-di-tert-butylpheny1)-4,4'-biphenylene diphosphonite is particularly preferred. The
content of the phosphorus-based heat stabilizer in the palycarbonate resin powder is preferably 0.001
to 0.2 10 part bya%eigg_b%?d on %90 arts bQ’ \ﬁeight of t{lﬁ o‘Lycarbon,ate resin powder.
Examples of the Sultur-based feat stabillZ&rincitds pehta éih |?ot‘t-?(¥tr&ﬁ?§@tla8£ﬁ iopfopionate),
pentaerythritol-tetrakis(Bamy sty thiopropiarate)s I5ypertagtythritobistrakie(Bestaarylthiopropienate),
dilaury1-3,3'-thiogi i imyristy1-3,3'-thiodipropionate and distearyl-3,3'-thiodipropionate, out
of which pentae@tﬁﬁgﬁée]%?ig?mi%ﬁ%%tﬁgpsr%%io?\rgte?)?gopar%S B SR e SR LR
pentaerythritol-t@&tPakis{@ringristykthivpropionate), dilaury1-3,3-thiodipropionate and

i%n te) is

dimyristy1-3,3-thiodiprogjgpate are, pé%fegrggeggg@e}%@rit(gkteé&aé(&sé%—laurgghi%?&qﬁ X

. vale C 1 )
particularly preferred. This thioether-based tompound is 25 commeruaﬁy available from Stimitomo
Chemical Co., Litkagidesthextradd names of SeigilizérITP-D asd Sumilizel M and:can be easily

used. The cgptent of the splfur-based heat.stabilizerin the pol bonate resin powder.is
preferably 0.0oiﬁto 0.2 part‘?{o'S bij’gig%t based on 100 pa]f?s 1b§7%v(v%é%i%glyth%9p6ﬂli}car eocr%alfé Fesin

powder. Ex&PprsCoTiHé Findefed phenekbased dreat sabilized indidde trigihyléyeis of
glycol-bis[3-(3-tenbubyl-Snetbyk-d-bydroxyphed), A8 propionatele 1y and a reduction
1,6-hexanedio|-bis[3-§3,5-di-tert-buty1-4-hydroxyphenyl) propionate], pentaerythritol-tetrakis[3-(3,5-di-
e 5 hydroxyphenyhprofioRateT Sttaded)d 151 s - el utyi ARy drSx YA HF6Fionate,
1,3,5-trimethy1-2d6-t1is(3«ondistett-buty 1-4- hydroxybenzyl)benzene, 10
NlN-hexamethernebisg,S-th-tert-b%tl){l-&hydroxy drocinnamide), 3,5-di-tert-buty1-4
hydroxy-benzylphosphonate- didthyl eeter’ fa(3 8- AGHButy -4 Fy/dfoxyBRhzfis6&anurate and
153,9-bis(1,1-diretinile2 4P+(Svertdutyiet-hydraxy?Scra or less, preferably 2.0 kPa

methylphenyl)propionyloxy] 1}-2.4.8,10-tetragxaspiro (5,5)undecane, out of which
octadecyl—S-(S,(593%gt%%tgbutﬁ%%-%y%}gxgﬁﬁgﬁ%%gf%%a & ?siSaWﬁgt?féﬁlytp??gfgﬁgﬁezﬁ%ﬂg%ontent of
the[ﬂndeﬂﬁiphéh@L@ggbﬂﬁm&d water is completely removed in the vent part

and the amount of the chlorine atom becomes small, thereby
not exerting a bad influence such as hydrolysis on the
aromatic polycarbonate resin advantageocusly.

The method of introducing the additives is not

20  particularly limited and the additives may be introduced
independently, or a plurality of additives may be blended
and introduced. An additive master prepared by blending
additives with a pelycarbonate resin powder as a rawmaterial
may be added. When the additives have a low melting point,

25 they may be molten and block in the additive introduction
part. Therefore, it is preferred that the additive master
prepared by blending the additives with the polycarbonate
resin powder should be introduced into the double-screw
extruder.

30 As for the total amount of the introduced additives
which depends on the reqguired properties, when the additive
master is Iintroduced, the amount of the additive master is
preferably 0.1 to 30 wt% based on the obtained polycarbonate

resin pellet (total amount of extrusion). It is more



stabilizer in the polycarbonate resin powder is preferably 0.001 to 0.3 part by weight based on 100
parts by weight of the polycarbonate resin powder. The ultraviolet light absorber is preferably at least
25 one selected from the group consisting of a benzotriazole-based ultraviolet absorber,
benzophenone-based ultraviolet absorber, triazine-based ultraviolet absorber, cyclic iminoester-based
ultraviolet absorber and cyanoacrylate-based ultraviolét®absorber. 30Examples of the
benzotriazole-based.ultrayiolet absorber include 2-(2-hydroxy-5-methylphenyl)benzotriazole,
2-(2-hydroxy-S-%ﬁft%tlﬁétg%ﬁe@lﬁ b%?l%gtﬁgapzo é,°2-&§$}%¥6§(§%%3§% rﬁé%%gn)éll)ﬁh%%ﬁ lge?’f%triazole,
19 2-(2-hydroxy“B:tart-bhy 1a84hiathyiphemel) 5= chiorobemzotriazelein an amount above
2,2'-methylenebjs[4-(1,1 3 3:te )- (%Nﬂ? i Ol-zi}@ henolJ, .
52-(2-hydroxy-g%%é§§%§ogl%jlptﬁ?efg%%)g%;gr%%ole, 2'—%%%%)%%, -%E%ér?— tft%}lef)ﬁehri]ycﬁ-%}e
chlorobenzotriaZSIEPZPhyRrBRE: 3, 8-Hrerramylshdryifberizotiazole, when the additive
2-(2-hydr0>@/-5-§ﬁéfg%€é¥|Db@nx'%ltﬁn;&?_ﬁ@é@'%&%ﬂ%%iﬁ%yﬁé%aPU%%“%%’J)Pg”%%ﬁﬁi zole,
2-(2-hydroxy-4-octoxyphenyl)benzotriazole, 2,2'-methylenebis(4-cumy1-6-benzotriazolephenyl),
ZZKpphenwen@ﬁ%&ﬁ§%ﬁ%§ok§ﬂﬁnﬁoﬁ@FQﬁdamoumﬁ of the introduced additives

2 [2-hydroxy-3-Gdbbistetiabyrophthalimidonetiyl) - 45 methuphernylihenzatriazgle: dhey may be
used alone or in combination of two or more. = 2-(2-hydroxy-5-methylphenyl)benzotriazole,
2-(2-hydroxy-5-tert-octyfgHeh§h B&rzotidsol& BHI-hyar 3% S5 5 Hikirsparay fpherymenzsdiazole, 20
2-(2-hydroxy-3-tebutyt: 5 1metbylphenyl -5rChieropenzeltiazele, resin powder is
2,2'-meth¥I8nebis 4%(1,1,3{. -tetramectfglylbu%l)_-& (2H-benzotriazol-2-y1)phenol] and
2-[2-hydroxy-3-63.4 56 tetrahydFopHtalinmidomets 1-BE 28 heth§ipREmATb etz biridole AR Breferred,
and 2-(2-hydroxy=z-tericoctylplenylinenzotriazote andt: in an amount of 0.1 to 30 wt$
2,2'-methylenepis[4-(1,1,3,3-tetramethylbuty1)-6-(2Hbenzotriazol-2-yl)phenol] are more preferred.
Examples of theggéﬁi%p %n%}ﬁ%-boamé%e }llj ?é%ié%%%%bsorber include 2,4-dihydroxybenzophenone,
2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4-octoxybenzophenone,
2-hydroxy-4-benzylaxybenzaphenone, 2-hydroxy-4-methoxy-5-sulfoxybenzophenone, 20
2-hydroxy-4-methoxy-5-sulfoxytrihydrideratebenzophenone, 2,2'-dihydroxy-4-methoxybenzophenone,
2,2,4,4'-tetfahydroxybeNzephendna gl 2t dingdrongd, Bedimathexybedzopherione,
232"d'hydroxy'%}éll@g@%%é@éog%%lg)gi p@QZBEh%@@%resent invention and a
bis(5-benzoy1-4-hydroxy-2-methoxyphenyl)methane, 2-hydroxy-4-n-dodecyloxy enzoSﬁenone and
2-hydroxy-4-mé?ﬁg>%ﬁ§'-€a’%é% gﬁﬁ%@om the pellet in limits not

prejudicial to the object of the present invention in order
to provide various properties. The additives include a

20  release agent, heat stabilizer, ultraviolet absorbent,
biuing agent, antistatic agent, flame retardant, heat ray
blocking agent, fluorescent dye (including fluorescent
brightening agent), pigment, light diffusing agent,
reinforcement, other resin and elastomer.

25 Preferably, the release agent compriges 90 wt% or more
of an ester of an alcohol and a fatty acid. The ester of
an alcohol and a fatty acid is, for example, an ester of a
monohydric alcohol and a fatty acid and/or a partial or whole
ester of a polyhydric alcchol and a fatty acid. The ester

30 of a monohydric alcohol and a fatty acid is preferably an
ester of a monchydric alcochol having 1 tc 20 carbon atoms
and a saturated fatty acid having 10 to 30 carbon atoms. The
partial or whole ester of a polyhydric alcohol and a fatty

acid is preferably a partial or whole ester of a polyhydric



10Examples of the triazine-based ultraviolet absorber Include
2-(4,6-dipheny1-1,3,5-triazin-2-y1)-5-[(hexyl)oxy]- phenol, and
2-(4,6-bis(2,4-dimethylphenyl)-1,3,5-triazin-2-y1)-5- 15i(octyl)oxy]-phenol. Examples of the cyclic
iminoester-based ultraviolet absorber include 2,2'-bis(3,1-benzoxazin-4-one),
2,2-p-phenylenebis(3,1-benzoxazin-4-one), 2,2-m-pheh¥lenebis(3,1-benzoxazin-4-one),
20212-(4,4-diphenylene)pis(3,1-benzoxazin-4-one), 2,2-(2,6-naphthalene)bis(3,1-benzoxazin-4-one),
2,2'-(1,5-naphth%%%l%ﬁﬁ)sfz%ﬁ%]éﬁgo%aﬁ@ﬁg’necfa Hoh GonaPand A Saturated fatty
2,2'-(2-methyl-psphiehylenelbig(31D-benzoxazirdane)at oms .
2,2'-(2-nitro-p-phenylene)bis(3,1-benzoxazin-4-ope) an .
252,2'-(2-ch|oro-p-phen§?}e{ﬁe %5‘3(5,,1‘2 er%zloeia%?qgf-')%n% . GufSHiRBgTic aleohol and a
2,2'-p-phenylenébis(8;B-bedzdxdziy-4sona), 212%(44-diphenylehe)bisés;t-benzexdzin-4yane) and
2,2-(2,6-naphth gﬂﬁ){x&%@é-b%ﬁg%ﬁz@ﬁ -one) are re{ rred,.and .

5 ' fLd E%leu 21%% e Vi lsoﬁﬁ&%@ommerciaﬂy

2,2'-p-phenylenebis(3,1-benzoxazin-4-one) 30 is partic p his'compo
available from TRkeémoEG OH & Fat Cof, lubtighdet tse rade siapserot€ELP andedaribeéasily used.

Examples of the Cyanoae@kﬂﬁ@%@%% ultraviglet apgerber ipclude 211, 3:0is; [(27 seyano-3 ", 3"
-diphenylacryloyl) oxy] -2, 2-bis [ ( 2 -cyano-3 , 3 -diphenylacryloyl) oxy] methyl proga eand 1, 3-bis-

[ (2-cyano-3 , 3 AdifRéMtadyfoyd oik§TBérzéd fattyhaantbuinof titeulmaviotst absorbée is

preferably 0.01 t 3 Ovparts, bysweightmore preferabh Q.02 40 1.0 pa by yeight, much.more
preferably 0.05 to 0.8 part by weight based on 100 parts by weight of the polycarbonate resin powder.

Within the 8bovBIERGE SUtfidefly iR WedtneraBIiRE LA BE provissd t8:a palycarbonate

resinmoldedartigleraccerding 1046 BppliealionRURese. penkEXamples:of the bluing agent include the
Macrolex Violet B and Macrolex Blue RR of Bayer AG. and the Polisynthrene Blue RLS of Clariant

International Ltd: STHEBRG aeht B BHedfive indrashy tHeyetio GEthE 1% pekXafihate resin
powder. Since aypylycarbonatestesin-pawdeiyroniced with weatherahility coptaing a predetermined
amount of an ultraviolet absarber, a_né%lgeq article of the polycarbonate resin is apt to be tinged with
yellow according 16 "he Tanation' aid color OFthe ditravictet AbscrBar 2 To0 grovidd ngfira
transparehty tocas skeetal lenslinppartiedary use iof the bluing agentiipwaneeffactivei t o1 The amount
of the bluing aggnt ispreferably 0.05 to 1.5 ppm, more preferably 0.1 to 1.2 ppm based on the
polycarbonate resin powder. 25The resin temperature for kneading and extruding the polycarbonate
resin which is suitably sé¥acedrdineetdehe msiesulamweiyht vE thel polycdrboematearesin or the like is

preferably abou@gfgﬁ?é@@%é%ﬁ@&%&”%@?‘caerythrito1 tetrastearate and a
mixture of triglyceride stearate and stearyl stearate are
20 preferred.
The content of the above ester in the release agent
is 90 wt% or more, more preferably 95 wt$% or more based on
100 wt% of the release agent.
The content of the release agent in the polycarbonate
25 resin powder is 0.005 to 2.0 parts by weight, more preferably
0.01 to 0.6 part by weight, much more preferably 0.02 to 0.5
part by weight based on 100 parts by weight of the
polycarbonate resin powder.
The heat stabilizer is selected from a
30 phosphorus-based heat stabilizer, sulfur-based heat
stabilizer and hindered phenol-based heat stabilizer.
The phogphorus-based heat stabilizer ig a phosphorous
acid, phosphoric acid, phosphonous acid, phosphonic acid or

ester thereof, as exemplified by triphenyl phosphite,



The polycarbonate resin pellet obtained by the above process is molded by a commonly used method
such as extrusion molding or injection molding. The present invention includes a molded article formed
from the polycarbonate resin 22 pellet obtained by the above process. In the molded article
formed from the polycarbonate resin pellet, the amount of the chlorine ion which is eluted by water is
greatly reduced. The amount of the chlorine ion ellifed into water from the molded article when it is

heated at 80C fqr, 24 haurs jn.water is\preferably 10 ng/cm2 or less, more preferably 9 ng/cm2 or less.
Although the lower Illérrilait IS ot%grtl%%ﬂfﬁﬁrﬁﬁ%é%ﬁ’s difficult to set it to 0.5 ng/cm2 10 or less. The

molded article i§-&dvatadectisht asad as aystorageandirangpoit.eontainer for silicon wafers or
magnetic disks.Exampleg 13The g@p%ggﬁ%g@g@aﬂﬁ]}%%\ﬁﬂeg Jor the purpose of further illustrating

the present invention but are in no way to be taken iting. "Part$" in the exgr"hples means parts by

weight and "%" FAEFRIWHIE unfess etdtEd otisraidel The dxaples dery dvalbataoibytthe following
metfiods. 20(1)Amaunakehiaineian présample boaid hayngsiokess obd Mupobiained by

injection molding the polycarbonate resin pellet was cut to a length of . width of 25 mm,
the obtained sa%ﬂp’reg%g?ﬂfﬁﬁ?@%ﬂ%%@io@bﬁ@@@@@nBW@@b@ﬁM%@ﬁYﬁ was injected into

the pack, and thenpagiwas sealeddi-and heated:a BQG-0x,24,hours, Then, it was, eapled.to room

temperature, and the amount of Cl- contained in water was determined by ion chromatography to
obtain the amodHt SFIHE &tracted CL based on 1 cm3 of the surface area of the molded 30 article.

The used appatatus(and canditiens arishown indkable 1helay: 23-Fable 1 Apparatis DX-500 of

DIONEX SJRP(QRATION A%:mountofinjectedsample 0.5cm3 Eluant NaOH Separation column lonPac

ASAA-S iphosphite,
2,2-methylenebis (4, 6-di-tert-butylphenyl) octyl phosphite,

bis (nonylphenyl)pentaerithritol diphosphite,
bis(2,4-di-tert-butylphenyl)pentaerythritol diphosphite,
distearyl pentaerythritol diphosphite, tributyl phosphate,

15 triethyl phosphate, trimethyl phosphate, triphenyl
phosphate, diphenylmonocorthoxenyl phosphate, dibutyl
phosphate, dioctyl phosphate, diisopropyl phosphate,
dimethyl benzenephosphonate, diethyl benzenephosphonate,
dipropyl benzenephosphonate,

20 tetrakis(2,4-di-tert-butylphenyl)-4,4’ -biphenylene
diphogphonite,
tetrakis(2,4-di-tert-butylphenyl) -4, 3’ -biphenylene
diphogphonite,
tetrakis(2,4-di-tert-butylphenyl)-3,3’ -biphenylene

25 diphogphonite,
bis{2,4-di-tert-butylphenyl)-4-phenyl-phenyl phosphonite
and bis(2,4-di-tert-butylphenyl)-3-phenyl-phenyl
phosphonite.

Cut of these, tris(2,4-di-tert-butylphenyl)phosphite,

30 tris(2,6-di-tert-butylphenyl)phosphite,
tetrakis(2,4-di-tert-butylphenyl)-4,4’ -biphenylene
diphosphonite,
tetrakis(2,4—di~tert~butylphenyl)—4,3’~biphenylene
diphosphonite,



Detector Electric conductivity meter (2)Content of chlorine atom The polycarbonate resin pellet was
completely burnt 5 and the generated hydrogen chloride (HC1) was potentially titrated with a silver ion
(ATE) to obtain the content of the chlorine atom from the amount of electricity required for this potential
titration. 10(3)Hue (b value of pellet): The b value was measured with a. hue meter (SE-2000 of
Nippon Denshoku Industries Co. Ltd.) . As the b value bécomes larger, the pellet is more tinged with
yellow, which mea a:tLth poly lrpggagg rgsin e erioraied in heat stability 15 at the time of melt

€

st
extrusion. Examp%r]%, o fl%h Comparative Ex S8V 13 5° 1 2 APAR MR 8sin and additives

shown in Table 2 weresppplied:mto a double-screw extruder [TEX30a of The 20 Japan Steel Works,

Ltd., L3/D of entjre screwy canstitution £ 45.5] having 3 vents (V1, V2 and V3 from the raw material
feed hopper) and wa%er’_ ihlet:ba‘gt%slhgh? e ?é%%ﬁ&z gan %Mi%?ﬁw fFOHT TR R hiaterial
feed hopper) and &sdréw diarheter of SOtminashovehamFigs -2 teofeand thehebtained 25 product was
extruded intp a g@%%m%trg§@%%%iho¥%in Table 2 and cut to produce a pellet.

Amaster powder having a concentration 50 times higher than the target total amount of added
substances wassteparets 24 - By Blenielfrig-tHevaddiivesrwvith the, féllowingiresiniramematerial C and

introduced from ghe additive intreduction partiin.an.amount,of 2 wi% based on the obtained

polycarbonate resin pellet (total amount of the resin raw material and the master powder). The target

amounts of the additives” 3fe SKBWFTH TaBletd T Hehevannioasebalis of theadbtainel pbiywarbonate
resin pellets areishows BBl AhonaThe-Laltaisfon inerai malteriaLigsins.dhe addiives and the

screw of the water inlet part in Table 2 denote the 10following. Resin raw material A: polycarbonate
resin powder ha¥itga ViscBSiPAverdds foletular fekiht bF 18500%kRe byTeacting bisphenol A

with phosgene inanetbyleperchieride-igaccordanee with a commonly used method (amount 15 of
chlorine atom: 50 ppm) esrigl AW m erigl B: r%ollgcarbonate resin powder having a viscosity average

hav s
molecular weight of 18, ogta?nsefaéyt_r ac PREASI WRThodgeht ik AsdthylA&Horide in
accordance witlparcoammenlyused method{amount 26 0f-ohlorinepi@ni 236 ppm) Resin raw material

C: pbcatbonale S I g0l ateage Mol el o 2200 chaned o
method (drhounpentaerythritol-tetrakis (3-stearylthiopropionate),
dilauryl-3,3’ -thiodipropionate,
dimyristyl-3,3" -thiodipropionate and
distearyl-3,3" -thiodipropionate, out of which
pentaerythritol-tetrakis (3-laurylthiopropionate),
20 pentaerythritol-tetrakis (3-myristylthicpropionate),
dilauryl-3,3’ -thiodipropionate and
dimyristyl-3,3’ -thiodipropionate are preferred.
Pentaerythritol-tetrakis (3-laurylthiopropionate) is
particularly preferred. This thiocether-based compound is
25 commercially available from Sumitomo Chemical Co., Ltd.
under the trade names of Sumiligzer TP-D and Sumilizer TBEM
and can be easily used.
The content of the sulfur-based heat stabilizer in the
polycarbonate resin powder is preferably 0.001 to 0.2 part
30 by weight based on 1060 parts by weight of the polycarbonate
resin powder.
Examplesg of the hindered phenol-based heat stabilizer

include triethylene

glycol-bis [3- (3-tert-butyl-5-methyl-4-hydroxyphenyl)



25 of chlorine atom: 88 ppm) Additives: Ultraviolet absorber;
2-(2-hydroxy-5-tert-octylphenyl)benzotriazole Release agent: pentaerythritol tetrastearate
30Phosphorus-based stabilizer; tris(2,4-di-tert-butylphenyl)phosphite Hindered phenol-based heat
stabilizer; octadecy1-3-(3,5-di-tert-buty1-4-hydroxyphenyl) propionate 25 Bluing agent; Microlex
Violet B of Bayer AG. Screw A (see Fig. 2): Having 8uch screw constitution in the water inlet part
(helix angle of the screw elg nt of the kneading part is 5 900 for the orthogonal kneading disk and 45
for the backwaréjﬁngéé]lﬁa d%if L2 is 2.0D) that a seal ring (length of 0.5D) is arranged at a position
1.0D on the upstreanside frofi the-hozzle ef theswater indettpantafithe extrudes apditwearthogonal
kneading disks %@%9%%@% each consisting 10 of 5 disks having a length. of 0.1D), two backward
kneading disks (length of 0.5D; 'each consisting of 5 disks having a length of 0.1D) and a seal ring
(length of 0.5D) ¢& branged frohrthetriny towaed the doWwnstieam: sidén8crewB- (see Fig. 3):

15Having siich gyvoggﬂg,ﬂ i§>@ i%%\ﬁ/&tgé I?t part (helix angle of the screw element of the
kneading part is 45 for the forwarcj neading disk and 45 for the backward kneading disk, L2 is 2.0D)

that a seal ring (&HGADFD50) S Arfangéd &t atpasitian' 1.0 Drorithexypsteay side from the 20 nozzle
of the water inlef, pat 0f the extruder, and three forward kneading disks (length of 0.5D; each
consisting of 5 disks having a length of 0.1D), one backward kneading disk (length of 0.5D; consisting
of 5 disks having a’leAgth oft:IBY and a’sear kg TIehgth6f0: 5By Arébtranged from the 25 ring

toward the downstraam sislen SeIew & (8eedig. 4): Having such screw constitution that the seal ring
(length of 0.5D) arranged at a position 1.0D on the upstream side from the nozzle of the water inlet

part of the 8xtruler 305 I SEWR T Eplated BY art Brdmary Full filghbdRk SErew D (see Fig. 5):
Having such scieyieonstitution drelix angle of the screw element of the auxiliary kneading part is 45
for the forward @%‘3‘9 t%,qgv« g'eSlét':%!ft]yﬁ? I—?Z Ekilla};c%no%(gfd—i%\éengglphosphonate -
diethyl ester,
tris(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate and

15  3,9-bis{l,1-dimethyl-2- [B~(3-tert-butyl-4-hydroxy-5-
methylphenyl)propionyloxy]ethyl}-2,4,8,1D—tetraoxaspiro
{5,5Yundecane, out of which
octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propicnate is particularly preferred.

20 The content of the hindered phenol-based heat
stabilizer in the polycarbonate resin powder is preferably
0.001 to 0.3 part by weight based on 100 parts by weight of
the polycarbonate resin powder.

The ultraviolet light absorber is preferably at least

25  one selected from the group consisting of a
benzotriazole-based ultraviolet absorber,
benzcophenone-based ultraviclet absorber, triazine-based
ultraviclet absorber, cyclic iminocester-based ultraviolet
absorber and cyancacrylate-based ultraviolet absorber.

30 Examples of the benzotriazole-based ultraviolet
absorber include
2-(2-hydroxy-5-methylphenyl)benzotriazole,
2-{2-hydroxy-5-tert-octylphenyl)benzotriazole,
2-{2-hydroxy~-2, 5-dicumylphenyl) phenylbenzotriazole,



introduction part is provided on the downstream side of the vent (113) on the downstream side of the
water inlet part (W2) of the extruder and two forward kneading disks (length of 0.5D; each consisting of
5 disks having a length of 0.1D) 5 are arranged on the downstream side of the additive introduction
part in the screw A. Screw E (see Fig. 6): Having such screw constitution that a forward _
kneading disk is used in place of the backward kneadiing disk in the 10 screw B Screw F (see Fig. 7):
Having such screw cor*ésgfit tion that a forward kneading disk is used in place of the orthogonal

kneading disk arfd tte Ard khealing dsEin'the e DL BRSRY Vackum degree of vent (kPa)
EAL1IL, TE' |l &BEIBoEneT Hldzb1lk,

2,2’mmethylenebis€4~(1,1,3,3~tetramethylbutyl)—6~(2Nw
benzotriazol-2-yl)phenol],

5 2-(2-hydroxy-3,5~di-tert-butylphenyl)benzotriazole,
z2-{2-hydroxy-3,5-di-tert-butylphenyl) -5-
chlorcbenzotriazole, 2~ (2-hydroxy-3,5-di-tert-amylphenyl)
benzotriazele,
2-(2-hydroxy-5-tert-octylphenyl)benzotriazole,

10 2-{2-hydroxy-5-tert-butylphenyl)benzotriazole,
2-(2-hydroxy-4-occtoxyphenylibenzotriazole,
2,2' -methylenebis (4-cunyl-6-benzotriazolephenyl)
2,2" -p-phenylenebis(l,3-benzoxazin-4-one) and
2~{thydroxy—B—(3,4,5,6wtetrahydrophthalimidomethyl)~5w

15  methylphenyllbenzotriazole. They may be used alone or in
combination of two or more.

2-{2-hydroxy-5-methylphenyl)benzotriazole,

2-{2-hydroxy-5-tert-octylphenylbenzotriazole,
2-{2-hydroxy~-3,5-dicumylphenyl)phenylbenzotriazole,

20  2-(2-hydroxy-3-tert-butyl-5-methylphenyl)}-5-
chlorobenzotriazole,
2,2’ -methylenebis{4-(1,1,3,3-tetramethylbutyl)-6-
(2ZH-benzotriazol-2-y1)phencl] and
2-{2-hydroxy-3-(3,4,5, 6-tetrahydrophthalimidomethyl} ~5-

25 methylphenyli]benzotriazole are preferred, and
2-{2-hydroxy-5~-tert-octylphenyl)benzotriazole and
2,2" -methylenebis[4-(1,1,3,3~tetramethylbutyl)-6- (2H~
benzotriazol-2-yl)phenol] are more preferred.

Examples of the benzophenone-based ultraviclet

30  absorber include 2,4-dihydroxybenzophenone,
2-hydroxy-4-~methoxybenzophenone,
2-hydroxy-4-octoxybenzophenone,
2-hydroxy-4-benzyloxybenzophenone,

2-hydroxy-4-methoxy-5-sulfoxybenzophenone,
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2-hydroxy-4-methoxy-5-sulfoxytrihydriderate benzophenone,
2,2" -dihydroxy-4-methoxybenzophenone,
2,2 ,4,4" ~tetrahydroxybenzophenone,
2,2" -dihydroxy-4, 4’ ~dimethoxybenzophencne,

5 2,2 -dihydroxy-4,4’ -dimethoxy-5-sodiumsul foxy
benzophenone,
bis (5-benzoyl-4-~hydroxy-2-methoxyphenyl)methane,
2-hydroxy-4-n-dodecyloxybenzophenone and
2-hydroxy-4-methoxy-27 -carboxybenzophenone .

10 Examples of the triazine-based ultraviolet absorber
include
2-(4,6-diphenyl-1,3,5-triazin-2-y1)-5- [ (hexyl)oxy] -
phenol, and
2-(4,6-bis(2,4~dimethylphenyl)~1,3,5-triazin-2-y1) -5~

15 [octyl)oxy] -phenol.

Examplies of the cyclic iminocester-based ultraviolet
absorber include 2,2 -big(3,l-benzoxazin-4-one),
2,2 -p~phenylenebis (3, 1-benzoxazin-4-cne),
2,2" -m-phenylenebis (3, 1-benzoxazin-4-cne),

20 2,27 -(4,4" -diphenylene)bis (3, 1-benzoxazin-4-one) ,
2,2"-{2,6-naphthalene}bis (3, 1-benzoxazin-4-one),

2,2"~(1,5-naphthalene)bis (3, 1-benzoxazin-4-one,
2,2"-(2-methyl-p-phenylene)bis (3, 1-benzoxazin-4-one} ,
2,2"-{2~nitro-p-phenylene}bis (3, l-benzoxazin-4-one) and

25 2,2 -(2-chloro-p-phenylene)bis (3, l-benzoxazin-4-one) .
Out of these, 2,2'-p-phenylenebis(3,1-benzoxazin-4-one),
2,2"-(4,4" -diphenylene)bis (3, l1-benzoxazin-4-one) and
2,2"-(2,6-naphthalene)bis (3, 1l-benzoxazin-4-one) are
preferred, and 2,2’ -p-phenylenebis (3, 1-benzoxazin-4-one)

30 is particularly preferred. This compound is commercially
available from Takemoto 01l & Fat Co., Ltd. under the trade
name of CEi-P and can be easily used.

Examples of the cyanocacrylate-based ultravioler

absorber include
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1,3-bis~[(2'-cyano-37,3’ ~diphenylacryloyl)oxy] -2,2-big[(
Z-cyano-3, 3-diphenylacryloyl)oxylmethyl) propane and
1,3~-bis-[(2-cyano-3,3-diphenylacryloyl)oxylbenzene.
The amount of the ultraviolet absorber is preferably
5 0.01 to 3.0 parts by welght, more preferably 0.02 to 1.0 part
by weight, much more preferably 0.05 to 0.8 part by weight
based on 100 parts by weight of the polycarbonate resin powder.
Within the above range, sufficiently high weatherability can
be provided to a polycarbonate reginmolded article according
10 to application purpose.
Examples of the bluing agent include the Macrolex
Viclet B and Macrolex Blue RR of Bayer AG. and the
Polysynthrene Blue RLS of Clariant Internatiocnal Ltd. The
bluing agent is effective in erasing the yellow tinge of the
15 polycarbonate resin powder. Since a polycarbonate resin
powder provided with weatherability contains a predetermined
amount of an ultraviolet absorber, a molded article of the
polycarbonate resin is apt to be tinged with yellow according
to "the function and color of the ultraviolet absorber”. To
20  provide natural transparency to a sheet or lens in particular,
ugse of the bluing agent is very effective.
The amount of the bluing agent is preferably 0.05 to
1.5 ppm, more preferably 0.1 to 1.2 ppm based on the
polycarbonate resin powder.
25 The resin temperature for kneading and extruding the
polycarbonate resin which is suitably set according to the
molecular weight of the polycarbonate resin or the like is

preferably about 270 to 350°C.

30 <«molded articlex
The polycarbonate resin pellet obtained by the above
process is molded by a commonly used methed such as extrusion
molding or injection molding. The present invention

includes a molded article formed from the polycarbonate regin
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pellet obtained by the above process.

In the molded article formed from the polycarbonate
resin pellet, the amount of the chlorine ion which is eluted
by water is greatly reduced.

The amount of the chlorine ion eluted into water from
the molded article when it is heated at 80°C for 24 hours
in water is preferably 10 ng/cm® or less, more preferably
9 ng/cm? or less. Although the lower limit is not
particularly limited, it is difficult to set it to 0.5 ng/cm?
or less. The molded article is advantageously used as a
storage and transport container for silicon wafers or

magnetic disks.

Examples

The following examples are provided for the purpose
of further illustrating the present invention buf are in no
way to be taken as limiting. “Parts” in the exampies means
parts by weight and “%” means wt% unless stated otherwise.
The examples were evaluated by the following methods.
{1} Amount of chlorine ion

A sample board having a thickness of 1 mm obtained by
injection molding the polycarbonate regin pellet was cut to
a length of 20 mm and a width of 25 mm, the obtained sample
was put inte an extraction pack, 15 cm’® of super pure water
was injected into the pack, and the pack was sealed up and
heated at 80°C for 24 hours. Then, it was cooled to room
temperature, and the amount of Cl1° contained in water was
determined by ion chromatography to obtain the amount of the
extracted C1” based on 1 cm’ of the surface area of the molded
article. The used apparatus and conditions are shown in

Table 1 balow.
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Table 1
DX-500 of
Apparatus DIONEX CORPORATION
Amount of injected sample | 0.5cm’
Eluant NaOH
Separation column TonPac AS4A-~3C
Electric conductivity
Detector neter
(2) Content of chlorine atom

The pclycarbonate regin pellet was completely burnt

5 and the generated hydrogen chloride (HCL) was potentially
titrated with a silver ion (Ag') to obtain the content of
the chlorine atom from the amount of electricity recuired

for this potential titration.

10 {(3) Hue (b value of pellet):
The b value was measured with a hue meter (SE-2000 of
Nippon Denshoku Industries Co. Ltd.). As the bvalue becomes
larger, the pellet is more tinged with yvellow, which means
that the polycarbonate resin deteriorated in heat stability

15 at the time of melt extrusion.

Exampies 1 to 11 and Comparative Examples 1 to 5
A raw material resin and additives shown in Table 2
were supplied into a double-screw extruder [TEX30a of The
20 Japan Steel Worke, Ltd., Li/D of entire screw constitution
= 45.5) having 2 vents (V1, V2 and V3 from the raw material
feed hopper) and water inlet parts right before vents V2 and
V3 (Wl and W2 from the raw material feed hopper) and a screw
diameter of 30 mm shown in Figs. 2 to 7, and the obtained
25 preduct was extruded into a strand under extrusion conditions
shown in Table 2 and cut to produce a pellet.
A master powder having a concentration 50 times higher

than the target total amount of added substances was prepared



OE OE OE OE 1 OE Screw constitu-tion g0 Cll<<0QUU 0Cal. CCl Additives

10

15

20

25

30

24

by biending the additives with the following resin raw
material C and introduced from the additive introduction part
in an amount of 2 wt% based on the obtained polycarbonate
resin pellet (total amount of the resin raw material and the
master powder). The target amounts of the additives are
shown in Table 3. The evaluation results of the obtained
polycarbonate resin pellets are shown in Table 4.

The Letters for the raw material resins, the additives
and the screw of the water inlet part in Table 2 denote the
following.

Resin raw material A: polycarbonate resin powder
having a viscosity average molecular weicht of 18,500
obtained by reacting bisphenol A with phosgene in methylene
chloride in accordance with a commonly used method (amount
of chlorine atom: 50 ppm)

Resin raw material B: polycarbonate resin powder
having a viscosity average molecular weight of 18,500
obtained by reacting bisphenol A with phosgene in methylene
chloride in accordance with a commonly used method {(amount
of chlorine atom: 236 ppm)

Resin raw material C: polycarbonate resin powder
having a viscosity average molecular weight of 22,400
obtained by reacting bisphenol A with phosgene in methylene
chloride in accordance with a commonly used method (amount
of chlorine atom: 88 ppm)

Additivesg:

Ultraviolet absorber;
2-{2~hydroxy-5-tert-octylphenyl)benzotriazole

Release agent: pentaerythritcl tetrastearate

Phosphorus-baged stabilizer;
tris(2,4~-di-tert-butylphenyl)phosphite

Hindered phenol-based heat stabilizer;
octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)

propionate
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Bluing agent; Microlex Violet B of Bayer AG.
Screw A (see Fig. 2):

Having such screw constitution in the water inlet part
(helix angle of the screw element of the kneading part is

5 90° for the orthogonal kneading disk and 45° for the backward

kneading disk, L, is 2.0D) that a seal ring (length of 0.5
is arranged at a position 1.0D on the upstream side from the
nozzle of the water inlet part of the extruder, and two
orthogonal kneading disks (length of 0.5D; each consisting

10 of 5 digks having a length of 0.1D), two backward kneading
disks {length of 0.5D; each consisting of 5 disks having a
length of 0.1D) and a seal ring (length of 0.35D) are arranged
from the ring toward the downstream side.

Screw B (see Fig. 3):

15 Having such screw constitution in the water inlet part
(helix angle of the screw element of the kneading part is
45° for the forward kneading disk and 45° for the backward
kneading disk, L, is 2.0D) that a seal ring (length of 0.5D)
is arranged at a position 1.0D on the upstream side from the

20 nozzle of the water inlet part of the extruder, and three
forward kneading disks (length of 0.5D; each consisting of
5 disks having a length of 0.1D), one backward kneading disk
(length of C.5D; consisting of 5 disks having a length of
0.1D) and a seal ring (length of 0.8D) are arranged from the

25 ring toward the downstream side.

Screw C (see Fig. 4):
Having such screw constitution that the seal ring
(length of 0.5D) arranged at a position 1.0D on the upstrean
side from the nozzle of the water inlet part of the extruder
3C in the screw A is replaced by an oxdinary full flight disk
Screw D (see Fig. 5):
Having such screw constitution {helix angle of the
screw element of the suxiliary kneading part is 45° for the

forward kneading disk, L, iz 1.0D) that an additive
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introduction part is provided on the downstream side of the
vent (V3) on the downstream side of the water inlet part (W2)
of the extruder and two forward kneading disks (length of
0.5D; each consisting of 5 disks having a length of 0.1D)

are arranged on the downstream side of the additive

Ut

introduction part in the screw A.
Screw E {(gee Fig. 6):

Having such screw constitution that a forward kneading
disk is used in place of the backward kneading disk in the

10 screw B

Screw F (see Fig. 7):

Having such screw constitution that a forward kneading
disk is used in place of the orthogonal kneading disk and

the backward kneading disgk in the screw D
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9 xalLxI38'xa6")cHOT 'xg | IT 'xa 'xa'D 6 .xa.D E 4xg-D V 'XH'D 28 Table 3 Additives Amount

Ultraviolet absorber 0.2wt% Release agent 0.1wt% Phosphorus-based stabilizer 0.03wt% Hindered

phenol-based stabilizer 0.05wt% Bluing agent 0.5ppm
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Table 4 Example Amount of eluted chlorine ion (ng/cm2) content of chlorine atom in pellet (PPm) b
value of pellet Example 1 4 1 -0.2 Example 2 7 1 0.0 Example 36 1 -0.1 Example 4 9
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Table 3

Additives Amount

Ultraviolet absorber 0.2wt%

Release agent 0.1wt%

Phosphorus-based stabilizer 0.03wks%

Hindered phencl-based stabilizer | 0.05wt%

Bluing agent 0.5ppim

Table 4
Example Aigiﬁiﬂff Cgﬁigﬁsngf b value of
chlorine ion i;?géﬁl pellet
(ng/cm?) (ppm)

Example 1 4 1 -0.2
Example 2 7 1 0.0
Example 3 3 1 -0.1
Example 4 9 1 0.1
Example 5 4 1 ~-0.2
Example & 8 1 0.0
Example 7 9 1 0.1
Example 8 4 1 0.0
Example 9 8 1 0.0
Example 10 6 1 ~2.3
Example 11 ] 1 -2.5
ek 11 2 0.3
Comparative i 2 0.
Compaatiie 12 3
ey L2 :
Comperative 14 s




1 0.1 Example 54 1 -0.2 Example 6 8 1 0.0 Example 7 91 0.1 Example 8 4 1 0.0 Example 98 1 0.0
Example 10 6 1 -2.3 Example 11
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Example 12 and Comparative Example 6

A storage and transport container for silicon wafers
was molded from each of the pellets obtained in Example 1

and Comparative Example 1. This storage and transport
5 container for silicon wafers was immersed in 80°C hot water

for 24 hours. Thereafter, the container was dried, a
predetermined number of silicon wafers were ingerted into
this container, kept at normal temperature in the closed
container for 1 week and taken out from the container, and
10 the contact angle between water and the surface of the wafer
was measured at 5 positions of the surface. The average of
the measured contact angles is shown in Table 5. The contact
angle between water and the surface of the wafer is a measure
of the degree of the surface contamination of the wafer. When
15 the contact angle is large, the hydrophcbic nature of the
surface of the wafer is high and the degree of contamination

is high. The contact angle is preferably 10° or less.

Table 5
Contact angle
Before After
insertion keeping
Example 12 3.5 3.8
Comparative
Example 6 3.5 12.5

20
Effect of the Invention
According to the present invention, a polycarbonate
resin having a low content of a chlorine atom and a small
amount of an eluted chlorine ion is obtained by using a vented
25 double-screw extruder having a material seal and a gcrew with
an excellent water dispersion effect in the kneading part
of the wafer inlet part. According to the present invention,
a polycarbonate resin which is preferred as a material for

a storage and transport container which rarely contaminates



9 1 -2.5 Comparative Example 1 11 2 0.3 Comparative Example 2 11 2 0.4 Comparative Example 3 12
3 -2.5 Comparative Exam.le 4 13 3 0.1 Comparative Example 5 14 3
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the surface of its content is obtained. Accerding to the
present invention, a polycarbonate resgin which is preferred
as a material for a storage and transport container for
silicon wafers or magnetic disks ig obtained. According to
5 the present invention, a storage and transport container
which rarely contaminates the surface of its content is

obtained.

Industrial Applicability

10 The polycarbonate resin obtained by the manufacturing
process of the present invention is advantageously used as
a material for forming a storage and transport container for
silicon wafers or magnetic disks which are sensitive to

surface contamination.



-2.5 29 Example 12 and Comparative Example 6 A storage and transport container for silicon
wafers was molded from each of the pellets obtained in Example 1 and Comparative Example 1. This
storage and transport container for silicon wafers was immersed in 80C hot water for 24 hours.
Thereafter, the container was dried, a predetermined number of silicon wafers were inserted into this
container, kept at normal temperature in the closed container for 1 week and taken out from the
container, and 10 the contact angle between water and the surface of the wafer was measured at 5
positions of the surface. The average of the measurggd gentact angles is shown in Table 5. The contact
angle between water and the surface of the wafer is a measure of the degree of the surface
contamination of the wafer. When 15 the contact angle is large, the hydrophobic nature of the surface
of the wafer is high and the degree of contamination is high. The contact angle is preferably 10 or less.

Table 5 Contact angle [Beforedasestion After keeping Example 12.3.53:8 Comparatiye Example 6 3.5
12.5 ZK)EﬁegggRg5g9¥eg%% ainer for silicon wafers or magnetic disks

by melt extruding a polycarbonate resin powder from a

double~screw extruder, wherein

(i) the double-screw extruder has at least one

kneading/extrusion unit which comprises a water inlet part,

a kneading part right below the water inlet part, a seal

ring located on both the upstream side, and downstream side

of the kneading part and a vent part on the downstream side

=

of the water inlet part;

{il) a screw element at the most upstream of the
kneading part is an orthogonal kneading disk (¢) or a forward
kneading disk (f) and a screw element at the most downstream
is a backward kneading disk (r):

{111} the length (L;) of each screw element of the
kneading part is 0.25D to D, and the length (L) of the
kneading part is D to 4D (D is the inner diameter of a
cylinder); and

water 1s injected from the water inlet part (W) and
the vacuum degree of the vent part (V) is set to 6.7 kPa or
less,
2. The manufacturing process according to claim I,
wherein the double-screw extruder has an additive
introduction part on the downstream side of the
kneading/extrusion unit, and an additive is introduced

therefrom.

3. The manufacturing process accerding to claim 2,
wherein the double-screw extruder has an auxiliary kneading
part on the downstream side of the additive introduction

part,



According to the present invention, a polycarbonate resin having a low content of a chlorine atom and
a small amount of an eluted chlorine ion is obtained by using a vented 25 double-screw extruder
having a material seal and a screw with an excellent water dispersion effect in the kneading part of the
wafer inlet part. According to the present invention, a polycarbonate resin which is preferred as a
material for a storage and transport container which ra?ély contaminates 30 the surface of its content
is obtained 4Accordinigtorihe present invention -a pelycabenate; resin-which i preferred as a material

for a storaggand.transport. container for silicop wafers or magnetic. disks, is obtained. According to 5
the present invention, a storage and transport cortainer whic B?até%ﬁ BORtARIR&ES the Suiface'of its

content is obtainBd HaHSFRITAPBlicabiity 15PHE plyéarbbhatkoresiFebtaled Bithe manufacturing
process of fHegresentineentiortisiativantageously uised&sa materiat fordforing-a storage and
transport canfainer fefsilicorowaters o magnetjc disks which,are. sensitive.to surface contamination.
31 CLAIMS 1.A process of manufacturing a pellet for a storage and transport contginér for silicon
wafers or magnetic disks by melt extruding a polycarbonate resin powder from a double-screw
extruder, wherein € (i da I s Ry BRpGHET hasat feast baie kneadingfextrusion unit which
comprises siwater inlstiparta:kneading partsight below the svatet inlet part aseal ring)located on

both the upstream side cand:deyastream side. of the kneading part and a vent part on the downstream
side of the water inLenL Qart' (i) a screw element at the most uf)astr"“enarrlne of %"'é%ee%%lrngogart Is an

{
orthogonalineéaa%'gjj dlsckei(c)) or a forward kneading disk (f) and a screw element at the most
downstream is a backward kneading disk (r); (iii) the length (LI) of each screw element of the

kneading part is 0.2512 ta:bq anddhe tength (l.2)-efdhe kneadingpartis D.10,4D (B is the inner

diameter of,gcylindenand; ., wateris injected from the water inlet part. (?\l/é%and the vacuum degree

of the ventcprgrgg_\lg is set to 6.7 kPa or less. €. The manufacturing process orﬁ%ﬁqop(ﬁéﬁi% [, wherein

the doubleScrew extitider fa&ak HdBitive intFsduthion panffthe Howirtream side of the
kneading/extrusion unit, and an additive is introduced therefrom.

7. The manufacturing process according to claim 1,
whereln the amount of injected water is 0.1 o 5 parts by
welght based on 100 parts by weight of the polycarbonate
resin.

8. A storage and transport container for silicon wafers
or magnetic disks formed from the polycarbonate resin pellet

obtained by the manufacturing process of claim 1.

9 . The storage and transport container according te claim

8, wherein the amount of &z chlorine ion eivuted into water
from the container after it is heated at 80°C for 24 hours
in water is 10 ng/cm® or less.



3.The manufacturing process according to claim 2, wherein the double-screw extruder has an
auxiliary kneading part on the downstream side of the additive introduction part. 32 4. The
manufacturing process according to claim 2, wherein an additive master prepared by blending additive
with the polycarbonate resin powder is introduced into the double-screw extruder from the additive
introduction part in an amount of 0.1 to 30 wt% based arzthe obtained pellet. 5. The manufacturing
process according to claim I, wherein the double-screw extruder has a total length (23) of all the
screws of 280 to 49D (D is the inner diameter of tﬁ@aﬂmﬁﬁ. 6. The manufacturing process
according to claim 1, wherein the double-screw extruder has an auxiliary vent part on the upstream
side of the kneading/extrri.ggion unit. 7. The manufacturing process according to claim 1, wherein the
amount of injected water is 0. Y 158 Parts B BightBaseddt 166 parkIRAREiFhest the polycarbonate
resin. 8 .A storage:and &ranspant gontainey for silicon wafess: onmagnetis disksformed fram the
polycarbon%te r%siglg)fg%t.%%taéntedmbcylt e mg%gffﬁturir&grgcefs of clgim I. 9. The storage and
transport container accord‘mg {0 claing I§, Wherein the amount of achiSrne foh SItE ines water from
the container aftevitiisRéated ar 80Cfor 24tholys: irwvates t1@ aglicm2ottess. B83dAbsiract The
present inventiop provides.a process.. facturing a polycarbonate resin having a low content of 5
a chlorine atom gﬁgdl%\igmgllgépr%%cu%n%t%?ggr% %%Juté%c% cﬁg%rc?él jon By me %eExtfrUd‘fﬁéeé Ppolycarbonate resin
powder from a double-scréw éxtrudered prodecearpealictwhereirias at (i) thestoubte-screw extruder
has at least onekaeadinglexigsionunifwhich compoes Awalerniel park 40 & neading part, a seal
ring and a vent part; i) a screw element at the most upstream of the kneading part is' an
orthogonat Rneadlint didk! (&) orizeforwart ifeabing-aisk {f)dand &serewpelement at the most
downstream is a backwargkneading,disk &)<haii} the.lepgth gf-each screw element ofithe kneading
partis 0.25D to D, and the length of the kneading part is D to 411; and water Is injected from the

water inlet part a0t HEVERRR dedtéd oP tHd \Htpat Isadd Bordipekor fesr a forward

kneading disk (f) and a screw element at the most downstream
is a backward kneading disk (r);
15 (iii} the length of each screw element of the kneading
part is 0.25D to D, and the length of the kneading part is
D to 4D; and
water ig injected from the water inlet part and the

vacuum degree of the vent part is set to 6.7 kPa or less.



