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 &madtenalforithefabove-deseribed container for storing and carrying wafers. 15 (patent

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



document 1) JP-A 10-211686 (patent document 2) JP-A 11-241012 (patent document 3)
"W02000/043436 (patent document 4) JP-A 2000-063505 (patent document 5) JP-B 05-048162 20

2

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



(patent document 6) JP-B 07-002364 (patent document 7) JP-A 09-193230 Disclosure of the
[nvention 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 as a material for 303storage 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, 118 i aR8thel bectbRRLTESENt i\erien fe provide aTRolded aetitte such as a

storage and transport containerdwhishd asely-eantaminalas the surfage, ofits.content. . The
inventors of the Bresent invention have conducted intensive studies to attain the above 8bjec S.As a

result, they have foURE TRATTHE JeHETALOR SfficiBABY FEfmPRVEY 5byaiearatifg spolyeaibonate
resin with a ventrafter the-pelyvanbenateaesirrs kaeaded efficientlyzand watey is dispersed,inand

mixed with the @%C&é%oenﬁé% :rL%sin gép(rﬁviding a special structure to the screw constitution of a.
double-screw extruder fo increase Kheading peroriarce P rght aHer the iidtlof Water thémby

making it possitietyoktalma polycarohate resimpeltbs hayingia lowneantentef a,ehlgrine compound.

They have also found.that.a mold rticle obtained from the pellet has a small amount of the
generated chlorinégggm evenlwhgr;llﬁ is washed f“ntwa(f%q;%nﬁoféjﬁ%‘fé?‘a?"@% b&advaitageously

used as a stora§é& ard dangpertgontdindr forsiliconweafers ehmagnetie diskss The prasantdavention
is accomplished;baged-an. these findi a That is, accordi toéhe present invention, there is
20 provided a process of manufacturél%ggLS g%eﬁgt gyom%ﬁce%(?r%a%gga% BEfycEhonaletshPEGRder from
a double-$Crew ekthider Witfsfefne 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



(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 part on the downstream side of the
‘water inlet part; (ii) a screw element at the most upstream of the 30 kneading part is an
orthogonal kneading disk (c) or a forward kneading disk (f) and a screw element at the most
downstream is a backward kneading disk (r); (iii) the length (L1) of each screw element of the
kneading part i€B2EB D PaTFtheeRgtrALEP of thel @ Krbadibgrsirt @ Bue 4By Dd§ the inner
diameter of a cyipderaand ; angwater is injected from the water inlet part (W) and the vacuum
degree of the vent part (V) is set to 6.7 kPa or 5less. According to the present invention, there is
provided a molded artici&fottedrort 15€ b8 chitiShaté Resifppéiet bbidie® by the Hhowad
manufacturing presess.cuum ddfiedquesent invendian wil be degcribgdda detajl 20-hereigugder. Brief
Descriptior% of tgg Dsrawings Fig. 1 is a diagram showing the structure of a double-screw extruder
used in the presenst irivention; 15Fig. 2 is a diagram showing the structure of a double-screw Fig. 3
double-screw Fig. 4 20 moublessaiguwtBig: edpubleescrenign deuble-serew 25Fig-Fdeidhie-screw
extruder used ig EX%’Q%'SS&(E%‘?(‘:"{LQ)? ],_Jg Iam%igggrg H;sr%%vxéinlg tge structure of a extruder used in
Examples (scréw BJ: - 8 olycarbonate resin pellet
obtained by the above manufacturing process.

The present invention will be described in detail

10  hereinunder.
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
water inlet part
30 kneading part

vent part

auxiliary vent part

1
2
3. seal ring
4
5
2

additive introduction part



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 of Letters or Notations 1,water inlet part 30 2.kneading part 3. seal
ring 4. vent part 5. auxiliary vent part 6. additive introdustion part 5 Best Mode for Carrying Out the
Invention (polycarbonate resin) The polycarbonate resin used in the present invention 5 is an aromatic
polycarbonate resin obtained by reacting a diphenol with a carbonate precursor in the presence of a

solvent by an intesfaciakpalymesizatien pracessobxamples aithe diphenol used herein include
hydroquinone, re%%or inol, ,4'-dif%ydroxydi henyl, bis(4-hydroxyphenyl)methane,
101,1-bis(4-hydrosypRéenyijethane, fﬁ%?&ﬁ-hydroxyphenyl)propane (commonly called "bisphenol A"),
262'b;]3(3'rInEt;“yl'4'tEW<(jmhr;ﬁpbeﬂ)ljﬁmgmﬁfe115:953(%%@@&3’@53@%@%@@%%@ﬁﬁ%@m%!y called
"bisphenol £"), 2,2-his(3-phenyl-4-hydrgx propane, 15 , '
2,2-bis(3-is%proE)"yél-ﬁ%y%?gy%%%ﬁyﬁgﬁo%(gﬁggé -%gfﬁf&&f%@%ﬁﬁtﬂ,reaﬂtmg a
2,2-k()jish(365-dirgeigy)§zxt%tjr®md’ Zgaylmph eana,téfpdi@y?mﬁyfiphanyﬁ@ﬁmsence of a
4,4'-dihydroxydiphenylsyl %x' ,4-dihydroxydiphenylsulfide.. ] )
3,3-dimethy1-4,4-dihydro>gy&}ip %ﬁﬁéﬁﬁ?&xﬁid%% ox%ﬁﬁpﬁ%%%lxi‘%%?m’s - Bramples
9,9-bis(4-hydroXglidrsy Bfuorens; 10:0:5i8{ e hpdmoxyr3-methyhphenyifluorenre, resorcinol,

251,1-bis(4-hydroxypheny3. 3,5 simathyleyclopexang. .
a,a'-bis(4-hydroxyphenyl)-m-diisopropylbelrgze’ne andpf ydroxyphenyl)methane,
1,3-bis(4-hydroxyphefy £){8, 7haifietradansntanenOut of these, bisphenol A, bisphenol Z,

9,9-bis{(4-hydr%yg&mmmaw%g@%@g &%@jgﬁ%hy@gegmlkgﬁ, 2drimethylcyclohexane
and a,a'-bis(4-hydrpxygheny1)-m-diisopropy enzene are particularly preferred. They may be used

alone or in combinafiBA-BF-fio Br oré: FThEtarsoriee brekufsdrid asarbbiytnhlica epartoformate,
as exemplified hy, phesgene-angdibalpformates efa tipheR9he (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



For the manufacture of the polycarbonate resin by reacting the above diphenol with the above
carbonate 5 precursor by the interfacial polycondensation process, a terminal capping agent and an
antioxidant for preventing the oxidation of the diphenol may be optionally used. The polycarbonate
resin may be a branched polycarbonate resin obtained by copolymerizing a polyfunctional aromatic 10
compound having 3 or more functional groups, a polyester carbonate resin obtained by copolymerizing
an aromatic or qu}i)gtﬂ%%% ]lgg_g%r%ctional carbo;%i% %cid ora mcjﬁdure of two or more of the obtained

aromatic polyca S’ y the Interfadisd HOROnYRRsanoR 18 HrodedsSs

a5 exXeael
onate resins. The réact
generally a reactibnbetweéraaliphenol and phosgene in the presence of an acid binder, a catalyst

and an organic solvent. Exam les.of the acid hinder include alkali metal hydroxides such as
sodium hydroxide and pb?arss?uni hyg%'(ffoecg(lf Eﬁd‘gm%%%o%%%%%%&ﬁ%ﬁ‘%% r%/?iﬁi‘ﬁé. Bamples of
the organic solvERtifERe Hdlegerated hydiotarbohsisuch asimetiytene chiotide;achioroform,
1,2-dichloraethane. 4, 1-dichlqsoethage ;bromaethane, hutyl shioride, ehlotopropane and
chlorobenzene.%g)%t of these, Z%Emethyllene chloride is partlgj gllgyg[%%%gr%é%rt?érs%cs%?\;se’ntg may be
used alone or in-EGHbrALOFESTRIWE DEfiBRE: and Bramplescof tHeamiherbased catalysy used to

promote the reagfionncluge teptiary anings sHeh as dtiethylanyine, fgtra-sbutylammonium bromide

and tetra-n-butylphosphonium 30 bromide, quaternary ammonium compounds and quaternary

phosphonium cBMpBHATE DG St thESE, HriBhyidPfing i§ partielrfiyanetranihesate reThe
temperature of theeagtion by thesiieriacial polycondepsation processiisioenarallyd;to 40C, the

reaction 7 time is about 10 minutes to5 hours, andpHduring the reaction is preferably kept at 9 or

more.  *In thE PORMRILANBK 185ctidn 4 tBffifal CRpPmG aGent3s Gensrally uRedYATA6H0functional
phenol may be usethSrastthe:tesminabeapping agent. dhedngaefunctional phepols generally used as

the terminal cappin nt tq cantrol the molecular weight, and the obtained polycarbonate resin is
superior in heat%ﬁ%ﬁ%%eccg)uls%:l}féct%ﬁ%fh Jriscggygjﬁéa%)}g GrOUP baSe ol tHE WishSFanctiBnal
phenol. Examples ofdfsthe inaricfunttionahpbierotdneude: phenat-p-terthadpheno rr-cumylphenol

and isooctylphenol. ﬁllisglf sired.that the terminal capping agent should be introduced into the
terminal in an amount of attelea%%—;l 1%r%"(ﬁg}o,Sop‘SFef%laebI;J/“%t feas %(} gn‘?“olﬁ(EJ ngﬁlg(ﬂﬁg?dtgpof all 15 the
terminalsidf thelsistained polycasborzig tesin. Hee tarninal lsappingragends piayhe Useddalone or in

combination of e ormare , The nalecular weight of the pglycarbonate resin is preferably 1 x 104
to 4 x 104, morg%re erably 11][.1(:’» x 104°to 203 x 104, particularly %?é%%&y f6cxa%5l; ?E)ng 104 in
terms of viscosfyav&izda rfioleedEr#eight (M). A polycarbonate resin having the above viscosity

average molecular weight-hassatistastary strepgth and:gxselletmelf fluidity at the fime, of molding

and is free from molding 25 distortion. The viscosity average molecular weight is obtained by inserting
the specific viseB&RyURITT £ EGHHBR FRpatsy by Hiseshing T7 Perme HoNk arbénaridsin in 100
ml of methylene.ghlosideras 206niptathe JOMINY LIURIOR G 1 ne .

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



30risp/c = [n] + 0.45 x [i]2c ([ii] represents an intrinsic viscosity) 0 83 [1] = 1.23 x 10-4M ¢ = 0.7 The
organic solvent solution of the polycarbonate B resin obtained by the above reaction is generally
washed in water. This washing step is carried out by using water having an electric conductivity of 10
S/cm or less, more preferably 1 pS/cm or less such as ion exchange water. The above organic 5
solvent solution and water are mixed together, stirred aind divided into an organic solvent solution
phase and a watcer n[]Jhalsse bg still ygj‘gla}tnolin%or using a centrifugal separator to extract the organic

solvent solution phase Tepeatedly So 58 10 18mb Ve WAt SolbREimP tes " F i RdieREsILBIR 10

0
impurities are rehtovedagthiciebtlyyby sashing in watemanteereby the color of the obtained
polycarbonate resin beccgmets}gaood. Itis algg é)referred that the organic solvent solution of the

polycarbonate resin shotild be washed With 2n acid or 15 4ikal o refhoveiMpifities SHEN B8 the
catalyst. Thesgeid dsed4oreagid Washing is preferablyiarncadueniis sbltion efsphpsphete acid,
hydrochlorig acid or sylfuric.acid, more. preferably ueous solution having,a concentration of
0.0004 to 40 g/liter (or a pH of 5'%r ess).”20 E am e%go'f thg%ﬁ(arﬂou%%d%ga&%ﬂ%vas%qﬁnegnﬁglude
alkali metal compduHEB Stieh bg sotirmaiydibddecnt petassiapchydrozidenand alkalineartti metal

compounds suchis GRIgEYoside, harugy dixids:and magnesiion hydioxide, Sodiym

hydroxide is particularly preferably used, and an 25 aqueous solution having a concentration of 0.1 to
20 glliter (or a pfof EPS orGHore) Rasreféiabhidddd; becThe volumetatio ofaie beuegussblution to

the organic solvent sotionusackion alali washingnacid washing js preferably, 0,219 1.5 because

washing is carried out 30efficiently. The solvent is removed from the organic solvent solution

which has'Been WasHEtHR WatE o htdin-d pby carbonhtsresiis&Wder. To obtain the polycarbonate
resin powder (grantdation 9isiephenethqd ot produsing Siurenby captinuans ysHpplying the
organic solvent solution of the p gcarbonate resin into.a granulator in which a polycarbonate powder
and hot water (about 40'to 900G) e BXistertinderadiftion 16 evapsiatd's heoiveritpréferably
employed as it isssimplerinchpesatidmand plest-treatmerntl Aimixen sseh@sta stirring taak of kneader is
preferably used as,the ranulalor ;. .« 1eagr 10 mols based on the fotal of ail
15 the terminals of the obtained polycarbonate resin. The
terminal capping agents may 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 = (M1 + 0.45 x [nl°c (In] represents an intrinsic
viscosity)
] = 1.23 x 10*M%> %
c = 0.7

The organic sclvent sclution of the polycarbonate



The slurry may be subjected to a hydrothermal treatment. In the hydrothermal treatment step, the
organic solvent 10 contained in the slurry is removed by supplying the slurry into a hydrothermal
treatment container filled with 90 to 10000 hot water or setting the temperature of water to 90 to 100C
by blowing steam after the slurry is supplied. Water and the organic solvent are then removed to a 15
certain extent from the slurry discharged from the graniflating step or from the slurry after the
hydrothermal tr t - iltratio nirifugation_saq as to collect.wet paste of the
polycarbonate %ﬁ@%gﬁﬁ%%&g&% tr?:e% pé)o%%éﬁ)%r%é%%gir? s thert dried. ¥h"§adgr?éer3%§§} be of
conduction heatif@f'§stemidriforapheatngisystem cand ivslpolcanporsie yesit may.be left to stand,

ransferred or stiiied gLqqve pe A eApdical drieg whigh.emplgys, conuction fiepling system to

stir the polycarbonate resin is preferred, and a‘groove type drier 25'IS pdrtF&ﬁFa‘?l? 1|5?3e' erreg. he drying
temperature is ptef€raBly #¥ the #ange @t £30167150C 1 ancm te preserit invemtior: thederm of the

polycarbonate regin{ehe kneaded and:exiryded-may.he ﬂ%@@%@ﬁé‘iﬁ%@% flaky-or.pellet and

preferably powdery, particulate or flaky. 30In the present invention, the polycarbonate resin to be

kneaded and extrided Fas A ERIoiRe HHEMont SR SIBHEfetaBIy 5L DD PHmMAore Wrdferably 5 to

1,500 ppm. Whemthe=chiprine iatomseentantiglis withinthe aboverange.dhe ehigetof the present
invention is effective]!y attair}iclad. 10 <double-screw extruder> The double-screw extruder has at

least one kneadiiy/&stfUsion Uit RARH SoMinsEs 1§ A whisr b8 Hark (o5 & ki adint pak, (3) a
seal ring and (4:a veatnpart. Reeferablys thendeublessarew extsuderfusthes has (3)-amsuxiliary vent

part and (6).an additive introduction part. Fig..1 shows an example of the structure of the double-screw
o BElice e Yﬁﬁ%}é WAEPHRSE ptt &% Bdrt for

.1 is AYEr. L
extruder used in the present invention. 10 (water iniet péix’%’tL
injecting water. Wisereibie nomberlofithefwaterdlifet partsl is Sloraneis; the: deteridration-efithe resin
occurs disadva%tggaqusly. 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 knéadisgapesripgotiantd thahe serew elemientatithemostipstieam of the

kneading partis,an ofbogonaliieading disk o) o aifamardkneading disk (D, an te sgrey. element

at the most downstream is a backward kneading disk (r). 25As examples of the screw cons?ljfution, a
combinatibh of the®hkartkieaBRierdisRp) ahd t5e batkkartikridaglirpdisk v§ta combination of the

orthogonal kneading disk-{(s)-andsthes backward kneagling, disk ¢), a combination of kneadingdisks (c),
() and (r), a combination of kneading disks (f), 30 éz:) and (r), a combination of kneading disks (c), (c),

() and (r), and & Rotbiitidn oPRIRERIRY diska T (), Ry ety aelpretérig 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



Kneading disks of a double-start thread type are preferred. The helix angle of the kneading disk is 11
preferably 15 to 900, more preferably 45 to 900. Each kneading disk is composed of a plurality of disks
and the number of disks is preferably 2 to 7, more preferably 3 to 6. The length (L1) of each screw
element of the 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 the kneading part is B to 4D, preferably 1.5D to 3.5D. The total

era (2 or i ey el oD 090, e o LoD 0. when

the screw of the kneading part IS consti
compound in theé-bbtaingd polycarborate pellet is. reduded % moldedaarticie darmed fromithe ®btained
pellet has a small amount,af.a.15 c@lqﬂ&e ilgn el water and is advantageously used as a
storage and transr%?t container folr §iliconcwa ergg or Cég%%e%%%?sis? ?s‘fgegaefﬁnaggrtg)) W§d§§§| ring is
located on the updtrearh difle: dovinstreamsside b both: sidedcof the kneadimg parts (vant patt(4))

The vent pajt is lcatebon . dounstream.sig of tiecAS yaler et part and a partfor discharging a
e aou

gas formed by kneading. (auxiliary vent part (5)) ble-screw extruder prefera Iylﬁlas an auxiliary
30 vent part on fHeSistream e GTaFe kheadiRgRRrusidh UhitiTherefeie, Ase AUMbEr bivENt parts

of the double-screw extiuderis pieferably 2:.ormaore, TRorg Jugferably 2 1o 6, much more preferably 2
to S. When the number of vents is 1, the content of the residual chlorine ion in the obtained 12

polycarbonate resin pellBEtERYS/HEREME Hgh ARt Ve T Rufier be Vet 5166 taget the total

length (L3) of alt[metﬁ@ée\mygi»mgq@ﬁmd@rmggm@(gﬂ@rggtgigfre%gxgygg@gg influences such as
the yeIIovv_'rng of the resjn and the 5 deterioration of the resin. The number of the

kneading/eStrusion fits 6t the i dubTe-Strew ExtriderprafrallyStis Yihbre pRstefabiy 1o 3,
much more preféerahly 4 thy2i20(adsditivel introduetiampart ) a i ndiherdoubler serevw extsuder may

have an additivi%mgugg?n ag on tgg dOV\t/:ncSIrea% }slide of the kneading/extrusion unit. The
double-screw ex erdbly has an alxiliary kneading PErESH fE GoWwristPear 1558dé df the

ruder pre
additive introductionipdrt.CTHeyauxikarykpeadisgpart maybe proided-imthesceempehitba downstream
side of the additive introguction part to enhance the dispersibility of additives. The screw constitution of
the auxiliary kneading partgis not particu%rl%ﬁi%a}t%ldclf ﬁ18e%§7§ gédﬁ\gees %glref Be?ﬁlﬂoﬁfﬁegadte%. For
example, Bforwaed kAéadiag sk ofthogondldkneadingydisk anttdaglkwartitkneading disk may be

UsedEﬂoneOr"§9¥H9K5@9ﬂg<g%%¥“89Cﬁggmogﬁe 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.



25Kneading 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 such as hydrolysis on the
polycarbonate resin. Therefore, the 13 amount of water injected from the water inlet part is preferably
0.1 to 5 parts by weight, more preferably 0.2 to 4 parts by weight based on 100 parts by weight of the
polycarbonate resinub\Waterdode injectedibas an electric conductivity measured at 25C of preferably
1 pS/cm or less, more pﬁer%b(% P pS/cm or less. When water having an electric conductivity of 1
pS/cm or less is used, the hydidly3is of the Bolyearbolis rédif getursihdie A&l and a reduction 10
in the molecularweight ofithexresinss suppressediatvantagepuslyes (Furtherydhe vacuumdegree of
each vent gf th le-screw, extrudey.is 6.7 kPa or less, preferably 2.0 kPa or less. When the
vacuum de%gre?%%vithﬁ% )tr\llé a%%%g%rrér?&e Efﬁg ?rfjec!%z V\‘/gatgrEe iaéalco%rﬁL ;gjlgtegitﬁyIL ?gen%\}ecﬁin\’iﬁ%%ent part
and the amountiefitiie chiyriecatomliyecoiresismiall stherebyrnerexerfing & badtirfluaace siich as
hydrolysis on the,aromatic; pol nate resin advantageously, The method of introducing, the
additives is not gg)@particg%%% irﬁ%%%%%ﬁ%%gdiﬁ%gsg%%@g Fnjf%%t}éle%r in %éﬁ"&)erﬁﬁ)ﬁgotr a plurality
of additives may b€ blén8Egandintfottede AnLadditve raster prepetachisy Blerding additives with a
polycarbonate regim,povder.as-ayraw, material mpay.he 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 additivé master prepared by blending the additives with the polycarbonate resin powder should be
introduced into thesdeuble-sceew gxtrgder; 3PAs for the total amount of the introduced additives which
depends on the required properties, when the additive master is introduced, the amount of the additive

master is preferably 0.10%3047{9% batBd on Héhtdifed pBiEhrddiate Pasis p&mst (6taRamount of

extrusion). It is wiose t4preferabbr-02:to- 2@ Witk sruchmere preferably 053 t9-1Q mit26. When the
additive master ése 'ntroducegbin an amoynt above this range, the effect of reducing the amount of the

chlorine compolind Tends 1o betone unsatistactory and When thes 84diave AeHstad thtroduced in an

amount b&fow the above range, variations in the total amount of the introduced additives become large
and the require Qpey ig may, ot rovided. Therefore, the additive master prepared by blending
the additives Wi('?h the pé]y?argor%te ?és?n powder is 10 preferably introduced into the double-screw
extruder from the additiVeintiotkrtonpaskEnaniamedntiei et to- 30wt % based oh¢herabtained pellet.

<adtives> 15Vayioys pdives may be confained e, AONCABONGIE fesin palleLof he present

. . . . Il resi
invention and a molded article formed from the pellet in limits not preju icial to'the objec? of the
present inventigRtin-6ldeP i N idel varfusinBpertibs. PReaddifives includeiar0aélease agent, heat

stabilizerpyltravieleh abseibeat- pluing agent-aptistatic agent, flame retardant, heat ray blocking agent,
fluorescent dye (including fluorescent brightening agent), pigment, light diffusing agent, reinforcement,
other resin and elasto e 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),

30 {c¢) and (r}, a combination of kneading disks {(c), (¢}, ()
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



25Preferably, the release agent comprises 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 alcohol and a fatty acid. The ester 30 of a
monohydric alcohol and a fatty acid is preferably an ester of a monohydric alcohol having 1 to 20
carbon atoms and a saturated fatty acid having 10 to 3blcarbon atoms. The partial or whole ester of a

polyhydric alcoho| and a f acid is preferably a partial or whale ester of a polyhydric 15 alcohol
having 1 to 25 car eo@negt%gnt‘g/ an‘i a%(gtj%gteﬂ %‘aﬁ)llp %c%rﬁaliﬁﬁé%? Yo %6 cafbot’atom&3“" Examples
of the ester of altnerchyasic@lcohaol andangesteraied £ fattyrdcid o includecstearnyd steasate, pakmityl 5
palmitate, butyl stearate, t@_{l & ate and isopropyl palmitate, out of which stearyl stearate is
preferred. Examples %]f@the pa:%’{aﬁgr Wwhole es %gg;?l p%?y%dri@%?got%lﬁ%%gra%iﬁra%eﬁ%tty acid
include monoglyceride stearate, diglyceride stearate, triglyceride stearate, 10 monosorbitate stearate,

monoglycekde behenate;pentag E@{it%mog%stgg[‘%es B?%t%egitgF&t&lltcet&alstg%reatﬁhp%rg§egthritoI
tetrapelargonate, propylene glycol monostearate, biphenyl biphenate, sorbitan MONOSTEATALe )
2-ethylhexyl steBraté ahitl & partialo? wholeTE estek biaQigehtaenihitoPsuch assdipestaenythritol

hexastearate. Out of these.esters, maenoglyceride égeﬁf‘@}se%ig'y%{@e@tﬁ@@&eaagw%%yUHEO' -

tetrastearate and a _mixture of triglyceride stearafe and stearyl stearate are 20 preferred. e
content of the abB¥E Bty iIRFE réedsd agbnt iIB VDAY B MdreSMbie prefbrably’08 Widsaor more

based on 100 wt%refithe releasg-agent. the @@9@%0{@%@%@%@ bigrthe palycarhonate 25
resinpowder is 0.005 to 2.0 parts byweight, more preferably 0.01 to 0.6 part by weight, much more

preferably’8.02 15 85°F& by welghthasedon: £80 parts by weight of the polycarbonate resin powder.

The heat stabilizer is selected from a-3Q:phospheris-based: heatstabilizer,syfyr-based heat stabilizer

and hindered phgnol-based heat stabilizer. The phosphorus-based heat stabilizer is a
PO N 3

hosphorous acid, phosphoric atid. pHoSpSHEUE Aeid ! phBEphonicadiE or WeRSTHRerddt, Bee
phosphol phosp , Y pnosp
exemplified by wiphenylgphgsphitearbonate pellet is reduced. A molded article
formed from the obtained pellet has a small amount of 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 tris(nonylphenyl)phosphite, tris(2,4-di-tert-butylphenyl)phosphite,
tris(2,6-di-tert-butylphenyl)phosphite, tridecyl phosphite, trioctyl phosphite, trioctadecyl phosphite, 5
didecylmonophenyl phosphite, dioctylmonophenyl phosphite, diisopropylmonophenyl phosphite,
monobutyldiphenyl phosphite, monodecyldiphenyl phosphite, monooctyldiphenyl phosphite,
bis(2,6-di-tert-buty1-4-methylpheny1)pentaerythritol 16-diphosphite,

2,2-methylenehis(f Q:ditert-buty1pheny)octyl ite, pi (Bgn Inhenyl)pentaerithritol diphosphite,
bis(2,4-di-tert-b%$tylp enyl)pentaerythritol phbsépqaite, %teépélperﬁégrey?ﬁ% E'I)\dia[:)II?1c§swp |Ie1, %rl eutyI
phosphate, 15 tAERYEFheSphaEs: tEmethyigshosphiate, tiiptenybphdsplete tdiptenylmdnedrihoxenyl
phosphate, d|b%ﬂ@h%PQ@@'%@M@%@%ﬂ'ﬁ@@%&pﬁgﬁ%@tet imein exe&ting

benzenephosphonate, diethyl benzenephosphonate, dipropyl benzenephosphonate, 2
tetrakis(2,4-di-tetEButyighers e &' SisHenyferid Giph6sproniteg of the resin and the
tetrakis(2,4sdi-teré-butylphenyi)4, 3-biphenylene;idiphosphonite,
tetrakis(2,4-di-tert-butylpheny1)-3,3'-biphenylene 25 diphosphonite,
bis(2,4-di-tert-butylpheny2§4-pHERAGE phrényt phoSpRa ¢xtrusion units of the
bis(2,4-di-tert-butyiphipay i-3-phenyt-pheay phosphoniteaQui,of these,, more preferably
tris(2,4-di-tert-b%ty\%phenyl)%ho hite, 30 tris(2,6-di-tert-butylphenyl)phosphite,
tetrakis(2,4-di-tert-bUtyighe @iﬁ4@-%%%%%a&ﬁﬁo§ph Mité, tetrakis(2,4-di-tert-butylpheny1)-4,3-b
phenylene diphosphonite, 17 tetrakis(2,4-di-tert-butylpheny1)-3,3'-biphenylene diphosphonite,
bis(2,4-di-tert-butylpheny1)-4-phenyl-phenyl phosphonjte and
bis(2,4-di}tgrt-bE%ig%é%ﬂg%%%%ﬁéﬁ%ﬁ%ﬁﬁ%h%%%ﬁonéé) 3re preferred, and
tetrakis(2,4-di-tert-butylphenydd: 44 «biglrersyte me: diphdsphanite ispadticutaryspretarted. The

content of the phgsphorys;based {;Esttggil' £ in;the palycarbonate resin powder is preferably 0.001
to 0.2 10 part by Weelgsht%ase onzgl%o parts gy%ve%%@[ o%q%ee %E)nlycszé“r%%ng?e }%éelan powder.
Examples of th&BaHRGr baseekiaat stabilizer icludélpentaenptheitoiteteakis(@tlausdthiopropionate),

pentaerythritol-tetrakis(3myristylthiogropignate), rifal-tetrakis(3-stearylthiopropionate),
diIauryl-S,B'-th%élri ropionai%, dimyristy1-3,3'-thio ip%é%ﬂfggga#%lggtegﬁr%%,38;-%’3%3&)%5%%@, out
of which péntaetyfifitGtiefrdids @lalfithfoprapibRaieyt2en part. The auxiliary

pentaerythritol-teteakis(3onyastylthiopropionate); dilaury]-8i3sthiedipropionate and,n o ream
dimyristy1-3,3-thiodipropionate are preferred. Pentaerythritol-tetrakis(3-laurylthiopropionate) is
particularly preféhed. ThisthefttHaktd coRTFaHiNs D8t drirmErdalySaamBRe Féf Sumitomo

Chemical Co., itspsderithe trage pamesiafSumiizer TiReDsasek §uiilizer{ HRM and sande.easily
used. The content of the, sulfur-based heat stabilizer in the, %carbonate resin powder is

preferably 0.00T 18 0-2 Bart 30 5P Walght Ba5Ed oh 100 JaRS by Weight st theBdifcarbbnateresin
powder. 20 Exaimples-ofthechinderediphienolbased déat stabilizexinghude, triethdene: ra

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



glycol-bis[3-(3-tert-buty1-5-methy1-4-hydroxyphenyl) 18 propionate],
1,6-hexanediol-bis[3-(3,5-di-tert-buty1-4-hydroxyphenyl) propionate], pentaerythritol-tetrakis[3-(3,5-di-
e 5 hydroxyphenyl)propionate], octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate,
1,3,5-trimethy1-2,4,6-tris(3,5-di-tert-buty1-4- hydroxybenzyl)benzene, 10
N1N-hexamethylenebis(3,5-di-tert-buty1-4-hydroxyhydtacinnamide), 3,5-di-tert-buty1-4
hydroxy-benzylphosphonate- diethyl ester, tris(3,5-di-tert-buty1-4-hydroxybenzyl)isocyanurate and
153,9-bis(1,1-dir%télﬁ%ﬁz-fg-(f’i’-?elcr%%utlyrpf-%%%%xy@m Che vatty Tt pare is
methylphenyl)propiohgioxiplerhyl}i2 48 1 Ostetrasxagpire {5hlundecane; oat ef-abich ¢ .2 to
octadecyl-B-(B,%—d'-gept-gu -%;h %ro yphenyl) propionate is_particularly preferred. 20The content of
the hindered phencﬁ-based eat Eé ﬁée%ﬁlst gp%rf"ychg[?gaor?aaté%gsi% o‘“v%/é e?ei?s,tpr%%er f§/ 0.001t0 0.3
part by weight b&sed 6a 100 e byeweight of the polycarbonate resin powder. The ultraviolet light

absorber is preferably atleast.25 ne selegted fram the groyp gansisting of a benzotiazole-based

ultraviolet absorber, benzophenone-based ultraviolet absorber, triazine-base Ultraviolet a%sorber,
cyclic iminoestefbaset aliraviol&abSorermandfcyambagrylatehased ultradvielet, absorker.

30Examples of the benzoiriazole-b Yltraviglet absotber incl C o
2-(2-hydroxy-5-rt£r?ethylpheny benit%%ri;\?zlole, 2-(2-hyd“roxy-5-t%rt-%g%/fbﬁléarm)%%n%%tﬁalzeo g,xlc

2-(2-hydroxy-3,5-giethfipheryphénylbehzetiiazblelcsg is used, the hydrolysis of
2-(2-hydroxy-3-teHebuiy 1 h-metuiphenyld-Hr ehiorebenzalhazoles re 1y and a reduction

2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-(2Nbenzotriazol-2-yl)phenolJ,
52-(2-hyd &y-sﬁéldﬁﬁé‘?t-ﬁﬁ&ﬁp%‘éﬁ%béfﬁbﬂ%&o%ﬁ PR OA- 315 dRIEPRB S Pény 1)-5-
chlorobenzotriazelea2-{2-dydiaxys3,5-di-tert-amylphenyl) benzotriazole,
2_(2-hydrOXy_S-tert-oCtylkplggpﬁlgk%e,nZggéaaz‘x?éeduum degree of each vent of the
double-screw extruder is 6.7 kPa or less, preferably 2.0 kPa
or less. When the vacuumdegree falls within the above range,
15 the injected 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



102-(2-hydroxy-5-tert-butylphenyl)benzotriazole, 2-(2-hydroxy-4-octoxyphenyl)benzotriazole,
2,2'-methylenebis(4-cumyl-6-benzotriazolephenyl), 2,2'-p-phenylenebis(1,3-benzoxazin-4-one) and
2-[2-hydroxy-3-(3,4,5,6-tetrahydrophthalimidomethyl)-5- 15 methylphenyl]benzotriazole. They may be
used alone or in combination of two or more. 2-(2-hydroxy-5-methylphenyl)benzotriazole,
2-(2-hydroxy-5-tert-octylphenyl)benzotriazole, 2-(2-hydréxy-3,5-dicumylphenyl)phenylbenzotriazole, 20

2-(2-hydroxy-3-tert-hutyl-5-methylpheny1)-5- ¢hlorobenzotriazole, o
2,2'-methyleneb s{[éef- 1,%?%%&:3%& %Jbo)u}@/ﬁf-’G-%ﬁﬁb%?\jfgt@a%%ﬁﬁﬁ/ﬁ%ﬁeﬂoIf’a yio wes.
2-[2-hydroxy-3-(8t¥:8, 6-tetrahydrophttsalinsid brethiyd) - 5025 ovstloy gheny I fse nzeisiaz ol esarenareferred,

and 2-(2-hydroxysprtertoetylpheqyl)benpzoitazole i f
2,2'-methylenebis[4-(1,1, ,3-’tetrameth§/lbutyl)-6-§2J§]I-1(|}l§él”r{l tﬁggoﬁ?%ﬁ%ﬁe%fol]tgr% l:r:f]imolr(é)?:pzflélf%rred.

Examples of the"bEfSphe ncielbased alifraolerse absbebet ncfude 2 MidihyidnexyBenzophenone,
2-hydroxy-4-methoxybenzophenong s2hydroxy-4-qctoxybenzaphenone,. . .\ oo range,

2-hydroxy-4-benzyloxybenzophenone, 2-hydroxy-4-methoxy-5-sulfoxybenzophenone, 2
2-hydroxy-4-metidiys-sGRExytiihyditicratebenzBphesond, ZhedilytinguaethéR)iierizophenone,
2,2,4,4'-tetrahydsexyhenzephenans; 22«diydioxy4 4 -dimethoybenzophanenen oy i ded .

2,2'-dihydroxy-4,4'-dimethoxy-5-sodiumsulfoxy benzophenone,
bis(5-benzoy1-4-hydroxyBEAfetito pheR$) Methahe? o -MAFS8E4 R deTecs foxyBehzpiiithe and
2-hydroxy-4-methaxys2-carherybenzephanene.d 0Examplassefdhe tiazinesbased ultaviolet absorber
Include 2-(4,6-di heﬁgl-]gg,5-triazin-2-]'\g1)-5-[(hexyl)oxy]- henol, and

2-(4,6-bis(2, 4-dithéthyiphBnhy1) T 3524 %%@235}15-%-5%‘?‘(05&%9qﬁfp‘1%%w eX UEYAIR Bl ST the cyclic
iminoester-basedhelteavitletialessarher-inglude 2,2 -bist3, lrhearoxaein$008€),0 . 1 to 30 wts
2,2-p-phenylen%t£% 3d1-ben Xazin-ééolnﬁg&ggy phenylenebis(3,1-benzoxazin-4-one),

20212-(4,4-diphenyene%l|s ,f—b%ﬁzoxamn-4-one]),e ,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;gf&g&yégq&)@i}s@,1-benzoxazin-4-one),
2,2'-(2-nitro-p-phenylene)bis(3,1-benzoxazin-4-one) and
252,2'-(2-Ehloro-p-phenyfeneyhis(iidenioxzimadions). Oonskthesd, in the

2,2'-p-phenylengpi shenzoxazin4-one +(4.,4:=diphen is(3,1- in-4- nc,g) and
2,2-(2,6-naphtﬂ§l%§§éﬁs(3,1-%E%zgf;sz?r%4}?§r%%2e;§e%]Eefgfrlr%d%g%?gf% ﬂhp/%@lz@i(gﬁ 2

2,2'-p-phenylenBBists 3 -SerizoRagin RERE 3d Kyparitaiane preferréd. THisEbmporRind is commercially
available from Takemeto Qik& Faf €06 ldd-underdhe tiade pameof CEBANG.¢aR e easlly used.

Examples of the cyanoacrylate-based ultraviolet absorber include
to ' provide various propertieg. 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



211, 3-bis-[ (2 "' -cyano-3 ', 3 ' -diphenylacryloyl) oxy] -2 , 2-bis [ ( 2 -cyano-3, 3 -diphenylacryloyl)
oxy] methyl) propane and 1, 3-bis- [ (2-cyano-3, 3 -diphenylacryloyl) oxy] benzene . The amount
of the ultraviolet absorber is preferably 0.01 to 3.0 parts by weight, 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, siificiently high weatherability can be provided to
a polycarbonatear sinlrln ldedarticle %ccordin% 10 to ?ﬁlicaﬂon purpose. Examples of the bluing
agent include the Macrolex Violst B andr Mactols? Biod' RR-6F8a &. A% tHeBofysyAthtehe Blue
RLS of Clariant éntérhatiamalnictd1 The blung ageiidis effective. in erasing the yellow tinge of the 15
polycarbonate resin powgder. Since a polycarbonate resin powder provided with weatherabijlity contains
a predetermined amou\rll%q}é?t gﬁgﬁ?’av%g‘letg a @Soﬁ?ﬁgﬁ a r{ﬁ%}daedmac?ﬁa%%%fﬁé? p8‘|§8%% a?e“ﬁes% is apt to
be tinged with yekdwagterdirigptot the: funttionahddolericf dhe Uitravisiet=atsorier mfia 20 provide
natural transpar. eet.or.lens in.particular, f.the pluin ent is very effective. The
amount of?ﬁe b u%r?“g)y{ﬂ %grﬁgis' p%ggggbl%go%%%E1$5 #pée%%r#omre%%ﬁ%gt%ya& 0 L. Eﬁrﬁ%gsed on the
polycarbonate résinowiier. 25 e rsirviehyberatire forlkreaeintpand éxtruding ¢hepdlycarbonate

resin which is suitably set.aceording te the.molecuianwejgh of the polycarbonate resin. or the like is
preferably about 270 to 350(?.9%0 <molded girﬁt)%a@ The E)olycarbon'ate resir:Spe?gt ﬁ%gfta%r(léed by the

above process & 1fisiaed by s comfririy aseimetioy sachi-8s éxdsios nistding oy dsjeétisn molding.
The present inventior-includes aymplded; articlederned from the pojycarbgnate resip, 22 pellet

obtained by the above process. In the molded article formed from the polycarbonate resin pellet,

the amounht’of thEBABHAE forfWwRichtiE Bhite& by NedterisgieatyredeRBE a2 The amount of the

chlorine ion elutegrintoawater fropvthersplsied-articleavherit issheated at 8¢ for 24 hours in water is
preferably 10 ng:/cmZ or less, more referab%y ng/cm2 or less. Although the lower limit is not

ly 9 2
particularly limitad “it i diftibft & setFI6T5 K 76 GFELE PRI TDRIMRIEtidh P achitageously
used as a storageand ltransportcontainer, fob stinemwafersprenagreticadisks: £xamples 15The

following examplg%1 ar ggoycjidced foi Ih%ﬁiiqgg}% Oif f;éjg:ther ill stratirgg the gesen invention but are in
no way to be taken as imiting; "Pafts” i the examples means parts by Wwaightdnd “F M&afts wtd
unless stdted otherwiseoThe eslappidsawene:évaltiated=hycthe fellaiing methegs. :20( t)Amount of
chlorineion A.samplg poard having a thickness of 1 mm obtained by injection molding the
polycarbonate resin pellet was cut to a length of 20 mm and a width of 25 mm, the obtained sample

was put into an extractiéttpaciE, 181ems8 cfsupsrpureonatet 28avdsimjettedinig the pack, and the
pack was sealeg,up.and:beated a80C for24 Bowss, Then.it was coaled-ia.oom femperaiure, and the

amount of CI- contained in water was determined by ion chromatography to obtain the amount of the
extracted CL basedoH & cif3 brthe s(FrRiceded bR i Hp|dar 36 bRrty, T esathasparatus and

conditiong @re shewisinrkable 1 below.

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,



23 Table 1 Apparatus DX-500 of DIONEX CORPORATION Amountofinjectedsample 0.5cm3 Eluant

NaOH Separation column lonPac AS4A-SC 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 potentialitration. 10(3)Hue (b value of pellet):

value was meas%g%\f\%&%gwg %11%:@; é%g-sz OQtof Nippon Denshoku Industries Co. Ltd.) . As the b

value becomes larger,

e et

apan S

The b

ting with ‘yellow, which means that the polycarbonate resin
deteriorated in Heat $tehilty 45 -at etrd timetof inéle aytrusibrsBxamples 1 to 11 and Comparative

Examples 1 to ScriSMgw“@gteg@@%[algygﬁgﬂgg?@%@%@ﬁ él’ able 2 were supplied into a

double-screw extruder [TEX30a of The 20 [ 3/ 6Fentire screw constitution =

45.5] having 3 VRRESTAL V2 ard VadFom tie rap fidierial feed hbpper) ahdiwatepinietparts right
before vents v2dang.3 (Wa-ansh W2, T off ihegaw.natelial [ash hepnas).and # serew diameter of 30
e

mm shown in FE\I#:Z to 7, and the obtained 25 product was extruded into a strand under extrusion

i TRIE P AHBEIRRG produdelepelsit e . mamuierpoWwheriRving a concentration

conditions sho

50 times higher;hays #ieitasgetiatabamopn ohadded substanees wasprepaied, 24 sherny1

10

15

20

25

30

phosphite,
bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol
diphosphite,
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,
triethyl phosphate, trimethyl phosphate, triphenyl
phosphate, diphenylmonocorthoxenyl phosphate, dibutyl
phosphate, dioctyl phosphate, diisopropyl phosphate,
dimethyl benzenephosphonate, diethyl benzenephosphonate,
dipropyl benzenephosphonate,
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
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,
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,



by blending 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 ard the screw of the water inlet part in Table 2

denote the 10following. Resin raw material A; polycarbonate resin powder having a viscosity average
molecular Weigh%% i’%%bﬁ(é t%nég' b%/%ié?ﬁ)r%%giigﬁgﬁéf%vﬁh phoSg&eRymettylene chloride in
accordance withdd pbmerdniby:used method (amount 15 of chlorine atom: 50 ppm) Resin raw material
B: polycarbonate resin ppweler having.a viscosity average molecular weight of 18,500 obtained by
reacting bisphenol Aewiftr?p gsgj]eegnlépinbﬁﬁ\é%y?(z}\%nghfgri%e %Ihaecl’l i&%ﬁ%ﬁﬁ' BIEorHHoRY Used
method (amount2g oPékloAné atbim£236: ppral) Resirerant inatenial €ispolydashgriate resin powder

having a viscosi %\é%gﬂgg%e%%r wg@@ég%éﬁogﬁg)tamed by reacting bisphenol A with

phosgene in methylene chloride in accordance with a commonly used method (amount 25 of chlorine
atom: 88 ppm) Additirest s (2 Uiraviolet absbrber {zhydroxy-Siterboctiiphenyiizenzotriazole

Release agen: epiasryiiiol telrastearate 30Rhosphions;hased siabilizer,
tris(2,4-di-tert-butylphenyl)phosphite Hindered phénol-based heat stabilizer;

octadecy1-3-(3,5-di-tert-btfy IS2 Hydxyphehiif propi6Rate r25 - ba Bidingestfent Micidléx &fvlet B of

Bayer AG. ScrewrAdseedioy 2k - bor#adngsuch serew.consiitytion inthewater inet parb(helix angle
of the screw element of the kneadin%part is 5 900 for the orthogonal kneading disk and 45 for the
)

backward Kneadiftg didky LY5¢ 30D)REES sl rirf (1&hdth Bf 815D Frrangéd i@ position 1.0D on
the upstream sige fronnthecneazie ettherwaletindet part of the extruder, and two orthogonal kneading

disks (length of 0.5D; e%ch conlS|stin§ 10 of 5 disks having a length. of 0.1D), two backward kneading
disks (length of 0.5D; ea@ﬁaénéjns?s%ngfoitél%liﬁ&iﬁﬁﬁé)ﬁ?eer%tﬂ?ﬁ‘b.fﬁ?gﬁ&hzé“e]él HRG (&Mt of

0.5D) are arrangeah freprthetrinctovare the dowristrean:side: iSosew & (seeafig ) 3): 15Having such
eli e of the screw element of the kneading part is 45 for

Screw ConStitUti%nriﬁg]erW% el ifgetlQ%:}e%a iasn?é—m rist e..LWh ;
the forward kneading disk and 45 for the backward kneading skt 25& FRDRLEA seal ring (length
of 0.5D) id arramyat-atca position ¢.003 ehthé Upsttearneside/fromithpropionate) ,
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)



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 0.5D;
consisting of 5 disks having a length of 0.1D) and a seal ring (Ilength of 0.5D) 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 thel@pstream side from the nozzle of the water
inlet part of the egrudfééggg the screw A is replaced by an ordinary full flight disk Screw D (see Fig.
5): Having JUch-screw cokétitution (helix angle of the screw element of the auxiliary kneading part

is 45 for the forwarl-Kreadimgdisk, -12iis 1300 pthat an-additiveb 26 ntroduetian atkis grgvided on the
downstream sidg of l’l%}@%te( 13) 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 onithedowristienit side of theadditive introdludtior: part #ptheyScrew A. Screw E (see

Fig. 6): 5 H%\éjaggg%ﬁg g%&t%@gﬁ 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 kREAdiAG €isk 18 uséd r Plack of thévridgendikieading iskydnd the backward
kneading disk inthescrew . 27 11 Vacuum degree of vent (kPa) EAL1IL | TE'I1EE'T

1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-
hydroxybenzyl) benzene,

10 N,N-hexamethylenebis (3,5-di-tert-butyl-4-hydroxy-
hydrocinnamide),
3,5-di~tert-butyl-4-hydroxy-benzylphosphonate-
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,
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2- (2-hydroxy-3-tert-butyl-5-methylphenyl) -5~
chlorcbenzotriazole,
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.

5 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?

16 or less. The molded article is advantageously used as a
storage and transport container for silicon wafers or

magnetic disks.

Examples

15 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.

20 {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

25 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

30 article. The used apparatus and conditiens 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
and the generated hydrogen chloride (HCLl) 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.

(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

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
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
product 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
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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
5 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
10 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
15 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
20 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
25 of chlorine atom: 88 ppm)
Additivesg:
Ultraviolet absorber;
2-{2~hydroxy-5-tert-octylphenyl)benzotriazole
Release agent: pentaerythritcl tetrastearate
30 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



paanpor4ui poaonpozanT aoN - pannpoiqui Type of resin raw material <g<<0CIC1CQ<F( C-) 4
N 1D < Examples | Z EXH

25

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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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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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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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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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 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
content of
mample | clured | Chlorine | b value of
chlorine ion pellet
(ng/om?) (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
Comparative 11 2 0.3
Comparative i 2 0.
Compaatiie 12 3
ey L2 :
Comperative 14 s




1 -2.5 Comparative Example 1 11 2 0.3 Comparative Example 2 11 2 0.4 Comparative Example 312 3
-2.5 Comparative Exam.le 4 13 3 0.1 Comparative Example 5 14 3 -2.5
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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



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 b%}t%\{veen w%ter and JL[he: gurface of the wafer was measured at 5 positions of the surface.
The average of the meastred cofitadt angiesisBhowrtinTabfe BSthe REREANGR BEwWERR water
and the surfacemfd¢lsewafénisenmeasyre afthe degieeefithesiufaceeontamiaation ok theayafer.
When 15 the contact anqglteei%lgr efghxe hydgggpﬂobi(e: ngl';lu?ge Qf the surface of the wafer is high and the
degree of contamination i high. The contact angle is preferably 1o or less Faiiié B Eohfict angle
Before insertiorsAftérckeeping Exampletz85:3.8 ComparadtiveExamplel6 3.842:5 d2ad-ffect of the
Invention Accorging t&l@g Dresent iny *95{8& a QOQ/ES‘ES%?@G re&incgg\r/]ig% gxlgwccgrg%%ng noef a chlorine
atom and a small amount of an eluted chlorine ion is obt ne(?By using a vented

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.



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 rarely contaminates 30
the surface of its content is obtained. According to the3|qresent invention, a polycarbonate resin which
is preferred as a material for a storage and transport container for silicon wafers or magnetic disks is
obtained. According to 5 the present invention, a storage and transport container which rarely
contaminates the surface of its content is obtained. lagdustrial Applicability 10The 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. 31 CLAIMS 1.A process of manufacturing a pellet for a storage and transport

container for silicon wafgrs-e=magnetic.disks Ry melt gxtruding a-polycarbonate resin powder from a
double-screw, extruder, wherein ., (i t?e doub&f(]e,-screi/v extruder has at least one k eadlng(?extrusion

TOTSas Aviater o Fight Befour the Rafet inlet part ‘aseal ring

unit which comp a Water?rﬁe‘?tl&;‘“r . a. Kneadi
located on bdify tHE tipstFearh Sider and downstrsany sidecof e kmeadimglpart @ncka went part on the
downstream sideiof ¢he water ialet parz»r, wHkascrew element at the most upstream of the kneading

part is an orthogonal kneading disk (g)ar.a &rg@r%ﬁp«;ﬁ%‘\rﬁ& disk f)aarndl% screw %Iement at the most
: T o

downstream is a bgckwgrd knegdjng disk (r); . (in) the Tength (CI) of eacﬁ%qrec\)/v &lement of the
kneading part'is6, %E)?toeﬁ,tgﬁosﬂw%nleﬁﬁﬂw’“(l‘@fﬁ h& RiBAdiAG part iy D-for4D DS thediriner
diameter of acyfif@efaad var watégistinjeetedfromahe water intet part (Whand:thesacuum degree

of the vent pari {Y) iscsei i@ 6. TkPa ot lessne. Thesmanufactuting process.aeording 1o claim L wherein
introduction part on the downstream side of the

LZZ:S%@ZE%%%?%L%%? ésﬁa(gd%%%%\%fh%o%u‘égg &18from . THe mARUAT T A process

according to Efairﬁbf WhEFEin tie-GoutléSerew extruder has an auxiliary kneading part on the

downstream side of theladditive mtroduetiempart. 32 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) 1s set to £.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,



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 on the 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 the cylinder). 6. The manufacturing process
according td claim Irwhereinuthectauble-gerevoexdrides bas an aiixiliary wentparton the upstream

side of the g extrusi t anufac [ing process acc rding to claim 1, wherein the
amount of |]gj’a%:(’J'Fejildq(i]atée]}lr£ %g%ﬂgig gaﬁsg ggg weight ase% on-L00" parts by et ot 3rﬁ’éepEﬂ%/Eé%rbonate

resin. 8 .A storage” ?ﬁ&f'@orﬁ%ﬁ‘ﬁe? fér&fitdn wafers Grinagrett disksforhred from the
polycarbonéfefesin peliet obtaine: By the manufacturingdrocess ofclainihO: The Htarage and

transport canfainer ageending to ¢aim 8,wherein the.amount.of a ghlogine i CJﬁQL }gléltg%d info water from

the container after it is heated at 80C for 24 hours in water is 10 ng/cm2 or less “Abstract The
present invention provides a process of manufacturing a polycarbonate resin having a low content of 5
a chlorine atom and ASMAramdtint eHdieRistrefsrineipnsyimelt extradingra polycarbonate resin

powder fromr& deubletsereviextriidestorproduce apelet, mbereint ora 1 (i) 4hgdquble-screw extruder

has at least @ne kneadingiextrusion unityhich (gogn@bus%a vgat%lglet art, 18 a knecadln% E)art a seal
ring and a \é(%nt par Ci( % a screw element at the most upstream of t e Rneadang pa‘t [
dls

orthogonal nead or 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

partis 0.23D to D, ahd the: tengtivof:therkneadingpast isd2ta-41Land, 1 water is injected from the
water inlet paeand.thevacuum. degiee,of the yept partis, set t9.6.7 kPa.arless. -

on the upstream side of the kneading/extrusion unit.

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 Tor 24 hours

in water is 10 ng/cm® or less.



