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 \%%fg{:srghggﬁlqetic 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
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carry a silicon wafer while its surface is always kept in a normal state.
Since the requirements against tHelceRrtafimaiéaBf 20 the surface of a

s wafer from a container are becoming more strict along with an increase in
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the diameter of a silicon wafer, a material having higher strength is

desifed “FhEPe- dre Shfhe requirements for containers for storing and
carrying mapaetic-disks tike maters: Aempis atesbeing madeto-use 23 a
pol%%%rb Q%Ee resin or a resin com%?sition comprising the polycarbonate

resii as the- ain e6mpoREHtAL A NTBIGhG Fatddal Mhidemedid fe 1=
abevirequirgmentd. JFarsexample, Ratest DoTumentsd 4@ 4lisglosed ansport

me&odﬁg{gé%vse%tci)nzg éhl cl:%rggmigj@tion of the surface of a silicon 30
wafer by removing impurities containsd & pBf efbohatd 184 gnd a molded

reducinigthe arhewmatadf 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

waltsrC tHErstoraecf the Art

Ingeneral, it is important that a container for storing
and carrying thin plates gensitive 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 siate.

Since the requirements against the contamination of
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
aresamerequirementsforcontainersforstoringandcarrying
magnetic disks like wafers. Attempts are being made to use
& polycarbonate resin or a resin composition comprising the
polycarbonate 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
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

onlyoncebutusedrepeatedlyhymwshinginmmter,thestorage



and transport container disclosed by Patent Document 1 to 4 has_ a

problem that ionic impurities are eluted by washing in Wat_er and ionic

impurities adhered to the surface of the container contaminate the

surface of a wafer or the like. 5 Meanwhile® there is pr_oposgd_ a method of
remeying: fRRYHias-coRjained:{n A palycarbanater S@al%yeme%@gu%vgﬁ "1 to
at the fime of melt extrusion. Patent Documents 5t6 7 propose a metho .

of ektiifiihG PFAPLEBohBTE ré SR bW LNt Aaemed extratiedvitilershing
smalhamouet of Matekisi 40;iRiected: Althoughdmpyritigs.gontained inthe -,
polycarbonate resin and a chlorine compound can be removed to a

certa &Rt e hate ife boycabbhaes e povirkeis ast the like.

5 satisfactoryas:awndtedal fordhe-abeve-desibed containelfer storingand 1.

yi fers. 15 (patent document 1) JP-A 10-211686 (patent .
o HRah 2y 2 A T BAIGES GHhanP GG Wo2806pagas6in ot ing
(pateritatocumehted )k IRA ﬁ@%ﬁﬁﬁ@&:ﬁp@tgﬂhdocq?@w@@h@dﬂec%me?%s 5 to
05- 2 20 (patent.document 6) JP-B 07-002364 (patent documen
P ARG i B A ROd AR (P ARG oG SBnpovder

invEatich fo previded 25x protess wih idsnufactuEng a palycarboatesesip | o

whigh. ajow f; a chlorine.atom and a small amount_of an
Lo hc%l e Sﬁr&ﬁggr%%hépgﬁg& of tlsﬂle%%léteanjtni% eﬁﬁbnt%eprovide

eluted chlorine ion. It is a _
a precessrdtmantfacifingia oy carbbaateiresincsuitablenfor vuse asaremoved

material for,3Q,siorage and tianspoLt containgrs Wﬁéch%@i[g'zacj%“%@%!‘gt%esin
the surface of a thin plate sensitive to surface contam ation, suchas
siliEaW dRfer 6t &ftagietic FAC tIPEystillkarotiertohicet lof floe prasent

invgniion tapravide smalded article sych ﬁc?r%%a%éné?é@l%_’% wafers.
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(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
(patent document 6) JP-B 07-0023¢64
(patent document 7) JP-A 09-193230

Disclosure of the Invention

It is an object of the present invention”to provide
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
storage and transport containers which rarely contaminate
the surface of a thin plate sensitive to surface
contaminat;on, such as a silicon wafer or a magnetic disk.
m:isstillanotherobjectofth@gmesentinventhmltoprovide

a molded article such as a storage and transport container
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which rarely contaminates the surface of its content. The inventors of the
present invention have conducted intensive studies to attain the above
objects. As a result, they have found that the deaeration efficiency is
improved 5 by deaerating a polycarbonat@ resin with a vent after the

PalyeatRonate Jegnda oepde eliciently and waler o, dispesed .
mixed with the polycarbonate resin by prowéllng a special structure to the
screw constiaitionvsna eosid-sehentesertrier td ntteaseknbatingzonducted

performanse d Qright:after the, inlet of water,, therebymaking it pagsible to. 5,

obtain ar%glycarbonate resin pellet having a low content of a chlorine

COPBBUrR Thel v &lsp Holiig thaaeimideen arfidié ebtiifed Hrontrroved
pedot has asmallameuptet the-geperated-chioring atgm evep wherkitis. cpe

washed in water and 15 therefore can be advantageously used as a

StHAGE AP BRASForf 2B AtAIAST IEPSRESTIWaTEFS B BiighatiaTaisKea tHe 1
praseydaestionds asgomplishedhased-or thesey findingsathatiesin oy
according to the present invention, there is 20 provided a process of
mERTEEATNG £ pEREHYP MRt ERFGHRG o PolyBErTmaty réSiR pbivdar ion of
fram acdovibie-sereyw extrtdesavhereini(idhe doybleserennextruder bagance
at least one neadilqg/extrusion gnit which cogjgr{_ises a water inlet part,

25a ﬁngaai%gep%rhlghtl Below e WateF Tlet Pt SR ¥eBR g Bchted 5 S1P1e
the apstreamside; albywrstieannsiderarshothgsides: of ke kneading-patont ent

and.a ve art.on the downstream.side of the water inlet t: (i) a screw.
o S B M S Y R Rt dea
kneatingldiskid)adrefdrivact krieadieg disk (Hamcasoedvl elementtatof the

(he drest downsieas) Ja 2 Badkwarddineadlng disk 0. Al e InatbL  2ng

of each screw element of the kneading part is 0.25D to D, and the lengt

(LEhefpEore can be advantageously used as a storage and
transport container for silicon wafers or magnetic disks.
The present invention is accomplished basged on these
findings.

That i1s, according to the pregent invention, there ig
provided a process of manufacturing a pellet by melt
extruding a polycarbonate 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,
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;

(1i) a screw element at the most upstream of the
kneading part is an orthogonal kneading digk (¢) or a forward
kneading disk (f) and a screw element at the most downstream
is a backward kneading disk (r);

(iii} the ilength (L:) of each screw element of the

kneading part is 0.25D to D, and the length (L;) of the
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4 kneading part is D to 4D (D is the inner diameter of a cylinder); and
water is injected from the water inlet part (W) and the vacuum degree of
the vent part (V) is set to 6.7 kPa or 5 less. According to the present
invention, there is provided a molded article formed from the
pqtl)r/lceargonate resin pellet obtained hy the above manufacturing process.

The preseRPinv@htion Wit b& Wedribdd edetdif tom&Birflfar Sierof 2

Descriptida:of thesbdawings Fig. 1 is a diagram showing the structure of a

double-screw extruder.used in the present invention; 15 Fig, 2 is a
V%c—:r q‘, & 'gé:

diagram showing the Strictire-oF a G0UbIsRRr &7 Bk frudlr fdePptt (W) and

Exdraplesqsoreviidgr £4g . isheiagnam shawin(itheistruciureeof a. 7 kPa or
dayble-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)AFp18iisnay diaytaie shoedrrgthe stvgcttreof, adoelte-Ssrewovided
extryder in E ples (s - Ei i ' wing the

sirgu g%%e&ggf&ada? SE ;J%r-gscrew e%(%u\%d%)[ﬁ Eg%ei?\ﬂég% %%e@(é%rgel%v% Eg;%r% a5 let
FigP73s B eagrant-sosing the BaUEtRe bEE IdeLersersm extruder used

in Exampler{scren:ELnExplapation ghLetiars op Notations: 1 water inlet, _ ;1

part 30 2. kneading part 3. seal ring 4. vent part 5. auxiliary vent part 6.

adtfthretintodEistion part 5

Brief Description of the Drawings
Fig. 1 is a diagram showing the structure of a
double-screw extruder used in the present invention;
Fig. 2 1s a diagram showing the structure of a
double-screw extruder used in Examples {screw 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
double-screw extruder used in Examples (screw C);
Fig. 5 is a diagram showing the structure of a
double-screw extruder used in Examples (screw D);
Fig. 6 1s a diagram gshowing the structure of a
double~screw extruder used in Example (screw E); and
Fig. 7 is a diagram showing the structure of a

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

Explanation cf Letters or Notations
water inlet part

kneading part

vent part

1.

2.

3. seal ring
4

5 auxiliary vent part
)

additive introduction part
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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 b§ an interfacial polymerization
process. Examples of the diphenol used herein include hydroquinone,
resorcinol, 4,4'-dihydroxydiphenyl, bis(4-hydroxyphenyl)methane, 10

1 Adsis(dvakoxypheryhethang, eh2-bisH4-hyeexyphenyl) propane

(c mnionlg called "bi?heno A"),

2, -?ségmﬁ%?/?ﬁtﬁy r8>%yl enyl)propane,

1,1-bis(4-hydr axyphery)oyclohexane i(nomadn rcaltesd Phisphetol Zention
2,2-bis(3-phenyl-4-hydroxyphenypropane, 15 , .
Z,é-sbiéé-%gg%%%/ﬁil%o rg%?p%%@/ﬁ%?%p%éng,ln ocbtained by reacting a
2 dimbErlnidrosyphenybbuteameate precursor in the presence of a

2,2-hi -gi yk-4: 10 r e, . .
A e & s h g PR igagspo Txemples
4 2E dilRIfby Bphe hylsafides 13 rdimethylie Adisetyosydipleenylsatfideinol

4 4-dihydroxydi He¥d 9-Ris(A-hy
9491’33254%%%‘?0%@ %gﬁgglg h?e' nyilg}!%ir}; n%'%?%% % SRRLY e chane,

1,1 -BissydrokysHe IR 85 fringdthgi§elohexane,

a8 -bis(A-bydroxypl 'HE%?%%%Q@&Q@@;engﬁﬁMEnly called
1,3-bis(4-hydroxyphenyl)-5,7-dimethyladamantane. Out of these,
bisBRERGISE Bisphenol Z, 29 85 {2y EPesy -3 mBiRyIssREN AR YérapEoRene |
1,1;his¢:Rydroxyphem o Sd trinsibyleyelohexane-afthonly called

a,a-bis(4-hydroxyphenyl)-m-diisopropylbenzene are_particularly
prg?’é‘r?é@@ﬁﬁj aEb used afohe dH omBin AN SRR G inbIE AR e .

carppratespiectisop g eaHIcNY balides pheny 1) propane,

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

4,4’ -dihydroxydiphenylsulfone,

4,4" -dihydroxydiphenylsulfoxide,

4,4" -dihydroxydiphenylsulfide,

3,37 -dimethyl-4,4’ -dihydroxydiphenylsulfide,

4,4’ -dihydroxydiphenyl oxide,

9,9-bis (4-hydroxyphenyl) fiuorene,

9,9-bis{ (4~-hydroxy-3-methyl)phenyl }fluorene,
1,1-bis(4~hydroxyphenyl)-3,3,5-trimethylcyclohexane,

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

9,9-bis{ {4-hydroxy-3-methyl)phenyl}fluorene,
1,1-bis{4-hydroxyphenyl)-3,3,5-trimethylcyclohexane and
a,0’" -bis (4-hydroxyphenyl) ~m-diisopropylbenzene are
particularly preferred. They may be used alone or in
combination of two or wmore.

The carbonate precursor is a carbonyl halide or
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haloformate, as exemplified by phosgene and dihaloformates of a
diphenol. 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 c&pping agent and an antioxidant

f nting.the oxidation of the di %enol ay be optionally used. The
p%éf%gr C(J)ﬂ'ﬁ]f%ree’sirEi1 ay Ergpgl 6%1%1% e %cﬁ;%%rﬁgﬁlftear%%in%%?giﬁga’ pyates
cofolgmetizingreppolyfunctional aromatic 10 compound having 3 or more

functionalgroupg,.a ngﬁfgeétﬁygoggetrﬁgir?%qga@aegbba/n%%peo%merljangy
an aromatic or aliphatic bifunctional carboxyli acﬁ, or & Mixture Of BWo
oF ATOPE DR thetbistafieevar ofiatiesuhyicarborrate hesinboTiee readtiondrye

theripteriacial p@{yceﬁge%%tm&éﬂ@%%ﬁ@&%@&éﬁ%%Eﬁagr?gjﬁgocess, a

between a diphenol and phosgene in theé presence of an ac er, a
cafalyst aRd GARRGBAICSENEM I ampIas oPmbdacid Hindep ririetdikalithe

metalahydroxides such asisadivmhygioxide aegtpp&%%ﬂw hydroxide-2Q

and amine compounds such as péridine. Examples of the organic solvent

iR RAIBEERE d " Rydr clftbriRSs it hRsemelffemodnieRgbonate resin
chieteforad 13- dicsisoethaner 1dgdighierasthane,argmoethans, buhd
chloride, chloropropane and chlorobenzene. Out of these, 25 methylene
chfofgge aﬁl'gﬁlja?@r prefdrrdt TheSE SOVERE & HdaSed AldRIYERTET
combinationcoftwe 0t more ixamplesaitha aming-based gatalysthisedc or
to promot .thege%ctiorynclu etertig)ré/ aniines such as triethylamine, c
teatre&ﬁn?b%gﬁgmrﬁo%?n bromide and e A-BvipRosphofidm*sare of two
bromiterquattridry arhrnaniumi cempoands: apnd Duaterhanaphkosphoniim
compoungs. Out of these, triethylamine_is_particularly preferably used.,

The E[)emp&?rle(;'tuJr!ﬁleE %F EE:(E:' r%a% o%)? the' Fn g%c%agoé(ggﬁ@gr%a%ﬁatlon
PEGTRSE 4S gefeiain One UNC aheeeadtiorn between a diphenol and

phosgene in the presence of an acid binder, a catalyst and
an crganic sclvent.

Examples of the acid binder include alkali metal
hydroxides such as sodium hydroxide and potassium hydroxide
and amine compounds such as pyridine.

Examples of the organic solvent include halogenated
hydrocarbons such as methylene chloride, chloroform,
1,2-dichloroethane, 1,1-dichloroethane, bromoethane, butyl
chloride, chloropropane and chlorobenzene. Out of these,
methylene chloride ig particularly preferred. These
solvents may be used alone or in combination of two 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
bromide, quaternary ammonium compounds and guaternary
phosphonium compounds. Out of these, triethylamine is
particularly preferably used.

The temperature of the reaction by the interfacial

polycondensation process is generally 0 to 40°C, the reaction
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7 time is about 10 minutes to 5 hours, and pH during the reaction is
preferably kept at 9 or more. In the polymerization reaction, a terminal
capping agent is generally used. Amonofunctional phenol maybe used 5
as the terminal capping agent. The mondfunctional phenol is generally

usedas e Rrningd ceAping agentie gantol theymelecylatweight.and. ;o

the obtained polycarbonate resin is superior in heat stability because its
térfniR&SS @appeY BFER Hrétp Based BRHfe-monofunctional phenol.

Examples af d0thgmeonpfunctionalphepglinglude phepglminal capping
p-tert-butylphenol, p-cumylphenol and isooctylphenol. It is desired that}t)f?e

tETHTR CEpPHYAGENt BT - beArfioanéet mitd Bt te PRIRAPH BAY Pe used
amouph ef akleasha Melpriieierabat leastl0 moltbhased:emthe tofalno

inals of the obtained polycarbonate resin. The terminal

of all 15 the ter.

Ao PGS el 56 u8Bd e OF 1 EoibiFRRBH 6t GiFBimicre CPRE o1
mdlecuial weight of the palycashohateaesints ipreterablyy X 04i8t4Xresin
104, morelpreferabl 1.3tx 0 to1 2(8 3é 104, particularly preferably 1.6 x

103 (622X 10a in' s Srviscosity avarage Rioktdlar g}ﬂqﬁf’%\/&sﬁappe‘i
pblycargonate ieskeldavingtthe atovefviscosityreveragemoolecularan@ighs of

h isf. r ngth-and excellent melt.fluidity at the time of molding
a\gg?ﬁ%§§£%§nt§8%a]25p gt%?%onl.nl%ﬁeu\ﬁsec&%%%gage molecular
weiditis dbiainéabsrinderting thargpetifinviscesity (lsppota lsdletion. .
prepared ISSOlvi lycarhat resin.in 100_ml of
methylengrﬁgrigeggt%%é %%B:Qg: %%Io%%r%ﬂ ggh?éti(?r%%%)qg p/acg:e %ﬁ] -Skhould

o5 'X“[’i]: Q@QWFI%@réMS HrRinEmgid Wascosity plE]] @D P8 00 '4Mo B3ast 5
=ﬂbZ%, preferably at least 10 mol% based on the total of all

the terminals of the obtained polycarbonate resin. The
terminal capping agents may be used alone or in combination
0of two or more.

The molecular weight of the polycarbonate resin is
preferably 1 x 10* to 4 x 10%, more preferably 1.3 x 10* to
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
distortion. The viscosity average molecular weight is
obtained by inserting the specific viscosity (neg) of a
solution prepared by dissolving 0.7 g of the polycarbonate
resin in 100 ml of methylene chloride at 20°C into the

following eguation.

Nep/C = [N] + 0.45 x [nl°c {[n] represents an intrinsic
viscosity)

Ml = 1.23 x 107*'M" %

c = 0.7

The organic solvent solution of the polycarbonate
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The organic solvent solution of the polycarbonate 8 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 a€ ion exchange water. The above

crpasicp okt salipnand paisLage IEiROR gL AIET ANdashed in
divided into an organic’solvent solution phase and a water phase by sti
StHABRG or USiA§ HreRtRyalF sEphfaters ledrasttiy organia welventhaving

sqjytionhase repsatedly §99§yt8f%oﬂgf{:%r%z§qgg|§,irﬂ%lﬂeti%%‘em%ably

water-soluble 10 impurities are femoved effi y by washing in water,
whet8hy theedlB F 6f S B ginad fofklarbamteresin-beBhaed goodiyanic

isadserprafeediiRatineprganicrsolventselytion of the palyearbonate o 5 ang
resin should be washed with an acid_or 15 alkali to remove impurities

sUth7aSB CRER RIS SR TsetPforsitld wadhhd R pRitephigan a water

agueous Isplation of phesphntie acidubydwchleris,acid orsulfudepaside or to
more pref rag an 1‘%%ue,ous sglution having a concentration of 0.0004 to
SRS (or B G B B 2 BRaRRINE SF e HRAR RERTBE ERAN SO 22

washingnnciederatialt -melalicompoundsistich @s sadiemuaickexide amel e

Eotassi]l_gmC hé(dromde, and a||é%,|l g%ggcﬂ%tal om%ounds Ej,ch as, calcium

)%c?rg%idle, 6aﬁuﬁ%ﬁ1ey/d¥gﬁggand magnesuljlr% droxidée-® 85aiim™ water,

hydrexielevs-particularly preférallp tsedsandainy 2% agoestsesoltion become s
haying 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 sdltitivA gsesfarzikalrwashiig.or abid woshingdss picferablg@l2tion

togk Seee ashing i carried; QLA eHigieNtlY, JOESPVANLISpy acig or
removed from the organic solvent solution which has been washed in
watefdd bbign gemove impurities such as the catalyst.

The acid used for acid washing is preferably an agqueous
solution of phosphoric acid, hydrochloric acid or sulfuric
acid, more preferably an agqueous solution having a
concentration of 0.0004 to 40 g/liter (or a pH of 5 or less).
Examples of the alkalil used for alkali washing include alkali
metal compounds such as sodium hydroxide and potassium
hydroxide, and alkali earth metal compounds such as calcium
hydreoxide, barium hydroxide and magnesium hydroxide.
Sodium hydroxide is particularly preferably used, and an
aguecus soluticn 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 agqueous solution to the crganic
solvent solution used for alkali washing or acid washing is
rreferably 0.2 to 1.5 because washing is carried out
efficiently.

The solvent is removed from the organic solvent
solution which has been washed in water to obtain a

polycarbonate resin powder.

To obtain the polycarbonate resin powder (granulation
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polycarbonate resin powder. To obtain the polycarbonate resin powder
(granulation 9 step), a method of producing slurry by continuously
supplying the organic solvent solution of the polycarbonate resin into a
granulator in which a polycarbonate povv?jer and hot water (about 40 to

9 i itation: I i f .
QeLane existant yader agitationstoexaporate;s the selventis pr gﬂ@@ggmg

employed as it is simple'in operation and post-treatment. A mix
a ShfiRG JaRk oritcasek is plefbiablyafsadiasnhe graniena trhe ity into

may e subjgeted toa hydrothermaly %Sha@etrgdﬁy@é@%ﬁ@%ot water

treatment step, the organic solvent 10 contained in the slurry is removed

by 8BEMYIND the SR} B HS it hERRaP e estidoritdingr BftegvmPrate
Rt 100G batwateror settingiihe temperasure ofwater t0.9Q 1tg 1A0C 1,

by blowing steam after the slurry is supplied. Water and the organic

sORERPEre e ATEMBRES td-AS PS5 BERAIN ekteifi6h ReduAF & stirring
diseharged frome dlaegrasulpiiag steporfromdhe shirpraftertheuiator.
hydrotherr?al reatment refera%l)ﬁ bé filtration or centrifugation so as to
collect Wit SR o TN Ear B A6 TSI O WEE FSiE Bt T tment .
pdlycarbenateiresithisithen drieda2fehte driesgnay he ofcgadiietianblvent
h%%ti S st%miorté tairS eraéing.sg/steg an%tfllae poiyca&bonater sin 1
maypbe left 1o Stan , ransterred or sflfrefeg).vfgroé@es y%% ﬁlcrf/ﬁné iCal® -ty
drertwhiehrgnployé eonductionereatmysysten 4d strthel polydarboriate o to
resuy ispreferr roove.t drier 25 is particularly preferred. The
der;f/gr})g grﬁéga?ﬁ%a%g g?‘gfe?ggﬁﬁ‘ é: I]r():faengls‘eeo 1%at%uﬁ%@%n"{ﬁe§er to 90
pregenfihvention Rhefome oftheapolydarbonateeresimiorye kneadegandd .

extruded mayhe pawdery. Pagticulate, dlaky,on pellstand preferally, o4 o 5

powdery, particulate or flaky. 30 In the present invention, the
p&FEaPoRatEiediitof bekneated drtrextrteahreszeehlbting atdm

CoUEAlOkting 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 regin is then dried.
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
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 orpeliet and preferably powdery, particulate or £laky.

In the present invention, 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.
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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. 10 <double-screw extruder> The
double-screw extruder has at least one tkneading/extrusion unit which
comprises (1) a water inlet 5 part, (2) a kneading part, (3) a seal ring and
(4) a vent part. Preferably, the double-screw extruder further has (5) an
auxibiaiyl\ent pagwanskttradeadditive introduction part. Fig. 1 shows an
example ;EIi%he dstrl.joc{ure of the dou Ilg-%crgwhextruder used in the present

invention. (Wgt%r et r?é:r?‘(ll)?)f e Water imfet p%?t i%eaaﬁécrt %}Einjecting
wateradifher b numben chthiwaterdhlet pants iss& or idreatheater inlet

deterioration of_the resin.occurs disadvyantageously. 15 (kneading part (2)
Tﬁ%ﬁgéagﬁ}g &arigflsgs%%gtl dﬁaﬁtgbel\(g?v)thg V\?a?g?iirﬁé" Sar??nélh%% {g \)f@'nt
ewr@uder aﬁgt@f.mrﬁfmiknéﬁdingm.élesiﬁc ?trfthezpteseiﬁ memtidre theas (5)
sgtew,constuion af the, 20 kneading part ISJMPOrant; LDESGIEW ; or pare |
element at the most upstream of the kneading part is an orthogona][

kAé&ding 8i3RYE) e cfornarckadatiing Tiski@-ant thd schewdslambat arrew

thempshdewnsieeamis anRagivard-xneading disiofr). 25 As 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{ekangrthe bagkwardkngading disk (r) , a combination of kneading
disks (c) , (f) and (r) , a combination of kneading disks (f) , 30 (c) and (r), a
combinatiorfofieading diSks BRI ¥c)-S(rf* aRa{P, ARY a’CoiRbihatign BRter -

kmeadingigisksutiloéR), G the water inlet parts is 6 or more, the

deterioration of the resin occurs disadvantageously.

{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
kneading part is Iimportant.

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

As 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 (c), (f) and (r), a combination of kneading disks (f),
(c) and (xr), a combination of kneading disks {(c¢), (c), (1)
and {r), and a combination of kneading disks (f), (f), (r)

and (r) are preferred.
Kneading disks of a double-start thread type are

preferred. The helix angle of the kneading disk is
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and (r) are preferred. 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 90. Each kneading disk is composed of a plurality
of disks and the number of disks is prefetably 2 to 7, more preferably 3 to

6. 5 The length ( % f each screw element . of the kneading part is 0.25D
BN ACHDY GA0S 005D, B ehrdsents ThE bes Siafod) of et
cylinded ifite [Bhgth ((2) oftipe dedadingpariiss@ 10 4D, pfefétaidy 15613 the

h I t ' ferably 28D to 49D,
ot prEteratf, 31 S0 T 45 ST Wik the Strow 3f e KAAShA b £°

iskconstituted as described above, the content of the chlorine compound

in the obtai rognate pellet is.r . i o .
fom the OBBor Tt N enel S 21 1 (WG for B by

wEESF ariFisCadvaintageBusriseera bystorage aadtrafEPort Eomalegsents
for siliconyuafess ohdnagnetic disks-(seal §ag- (3))1%@@@1%&@11“31%2'% of the

located on the upstream side, downstream side or both sidés of

kAN PArEa®ent DR f Pneiieht partid 10dated Grrthe BBwnstieamotal

side.f the (23 waterdnlet paet and-apart fordiseharging.a 885 formesddy more
kneading. (auxiliary vent part4%5n)) The double-screw extruder preferably
h&s & SRt %‘\?&ttb‘ért  fHé-upstream side of the kneading/

extrusion winén Eiereferesthe Aunibenafaent parts oF the doublessereMt ed as
more, more preferably 2 to 6, much more

der ] ferably 2 r .
Sre%lésr%eﬁrélﬁg %g r%/?‘/r én%{?g SUTHB& Of \%gngl? chlorine compound in the

obtained polycarbonate pellet is reduced. A molded article
formed from the obtained pellet has a small amount of a
chlorine ion eluted by water and is advantageously used as
a storage and transport container for silicon wafers or

magnetic disks.

(gseal ring {(3})
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
water inlet part and a part for discharging a gas formed by

kneading.

(auxiliary vent part (5)}

The double-screw extruder preferably has an auxiliary
vent part on the upstream side of the kneading/extrusion unit.
Therefore, the number of vent parts of the double-screw
extruder is 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
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1, the content of the residual chlorine ion in the obtained 12
polycarbonate resin pellet tends to become high and when the number of
vents is too large, the total length (L3) of all the screws of the extruder
becomes large, thereby exerting bad infliences such as the yellowing of

ﬂfcr E‘am%é QQEE{QF?EQLQQU %ﬁ%%ntgrﬁge@é%%eﬁ%qr@%&g iv]{loeg the

kneading/extrusion units of the double-screw extruder Is prefera
movEbfafefdbly entE3 imuehmérrpreferably Lera110 ¢aditivelLs) of all

intriodugtion part(s))- fhe douplesscreysexfppudermay have.an additive v 4 o

introduction part on the downstream side of the kneading/extrusion unit.

TR UotBlelSGBAASKARIR PreféradlyMitasiavandliay kicadirppartand the
thedownsiream 45 sige pftheadditive introduction part. The auxiliary

kneading part may be provided in the screw on the downstream side of

the additivétridiefdn phrtth @ nkBREE #RS (RspersiBlig ot atditveslf the

ThHe sereyv gonstiiuion ohthe auxifiary kneading paddsNotpRaricyladY e ral 1y
limited if the 20 additives can be fully kneaded. For example, a forward

krieading didR GRNBGSRaRR2A8hgHidk And Baékward kneading disk

may be used alone or in combination. <kneading conditioner 25 Kneading

is carried out by injecting water from the ter inlet part and setting the
va@au%%%zé\dreee){ 0 tﬁ%@gﬁlﬁjar}t 6. k@gagr less. When the amount of
water addgofroimithé evaterisletepartisimo small, thereffect ehidined-by

Iniegtipg ates 30 isngt oblained and g content ofithe chloring atom in

the obtained po?ycﬁgonate resin peE?Iet IS ho reglucedg.l?lvﬁen {t & amount

isB6 dattjes deasrationdm theniént paitbedombs eurmsatisfactoryrutich

$ﬁg§§£§ﬁ1;9ﬂﬂsecs§%ﬁ% Nydiohysis 08D RAlYGAIRONAIR '88n st rean
side of the additive introduction part. The auxiliary
kneading‘parﬁ may be 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
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:>

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

When the amount of water added from the water inlet
part is too small, the effect obtained by injecting water
is not obtained and the content of the chlorine atom in the
obtained polycarbonate resgsin 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
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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 resin. 5 Water to be injected has an
electric conductivity measured at 25C d’f?preferably 1 S/cm or less, more

prefesahly Q% S/emaor 18s JVheR water having an.electrie ;canductivity; of

1 S/cm or less is used, the hydrolysis of the polycarbonate resin"occurs
MBFE EAER AN @ réduetibnPEr instheyhidtekcalty waigheobtiriesabisy 0.2 to

supRsgssed Bpivantageouslys EUrther, he vapum degreg.af.gach ent f
the F%jgouble-s]%sr;lew eﬁ"ﬁﬁder isS6.7 kPa or less, preferak%y 2.0 E%?éc or less.
Wheh1R& Yaehaircdeyi&étalls within the above range, 15 the injected

water is caapistelyJemoved-ia dhe yentpart andthe amQUNt Ok e+ i vicy
chlorine atom becomes small, thereby not exerting a bad influence such

aSRFHORRTs 6t tHe dromiatiBpolRamoiatd resi alvaitagesssly TPhie
mgthogeefiptroducing, the-additivesds noti20nartisularynlimited, and thes crvi ¢
additives may be introduced independently, or a plurality of additives may

bé BIEAIEHHid IhtRoducdty ATabditive Frastér Bréffared by BleRdiRgysis of
additivesWitharpalyearbonate resie powdenasa rear gajeaaldmaybeuct ion
addedﬂ\lthen Rhe additives ha\gl%aéc%w T%%Itir%%goint,.% they may be

m%)ﬁen a%d%?o&ci% f’% a“é%ﬁﬁle mtrod&c ion parjt.nT hérefor ,pi]t"i:’sssEd
preforsed: thpt thiss dgiditive master prepared by blending the additives with

the polyc te_resin po r. shoul introduced intQ th
double-sggvggggfddz?lgo gésigfg?t e%t%?grle%?no%%t %ﬁ#é ﬂterIgaugéfd the
additNe'ss wiicie Hepehdv dathesrdguilréd propeies swheretheradditive . 0 kPa

mastetisdntroghced, the.amaunt gt theadditive mastar s, preferably 0, L.,
to 30 wto based on the obtained polycarbonate
the injected water is completely removed 1n 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 advantageously.

The method of introducing the additives is not
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 polycarbonate resin powder as a raw material
may be added. When the additives have a low melting point,
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.

As for the total amount of the introduced additives
which depends on the reguired properties, when the additive
master is introduced, 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
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resin pellet (total amount of extrusion) . It is more 14 preferably 0 .2 to 20
wt%, much more preferably 0 .3 to 10 wt%. When the additive master is
introduced in an amount above this range, the effect of reducing the
amount of the chlorine compound tends 4o become unsatisfactory and

when the itiv aster is iptroduced in an amount below the above .
it R g i it i R e R
|aFgreandltiee aelglitetiveropesiesrmay not begpdovided. iTherafaecthetr above
aq itive r a lepdi the additives with the polycarbonate.
e R O e oW A e
frepmtsaadditiedaticdoetimmpasninan sma oo 0ntd Slantibaskii t ive

op,{he gbtained; pellelsadditives>, 15.arigus aolitives pay BE- e range,
contained in the polycarbonate resin pellet of the present invention andaa
motdeeRarieleSformetrorahe peReiimad nekpréjudicdiogieasbfddtives

oﬁgt@@cpﬁ@s%gg%m ie0rder, 19-RrpWdE various PrapReries: The rovided.

additives include a 20 release a{lge.nt,.heat stabilizer, ultraviolet absorbent,
bluing ageRtCaRtistatic agBft, HAmeretar dBRE Foht REEBPidckthgragéntending
fluoreseentidyedinelyding flupeessent, brightaning.agent) Pigmsak Hoht

diffusing agent, reinforcement, other resin and elastomer. 25 Preferably,

tHRR et RbRISEE DORES, GOt Ut b SH&Est S1hiEgAsE from

amncha tady iacid:d herestenof tanalcohetand afatinaciddscforexampleso wes
a estefg of a n"é])noh%dric alcohol and a fatty acid and/or a partial or whole

eSIRF 5F'a Polyhyarie BlcdbHoF 8nd 2'tAfty acid. The ester 30 of a

monohydric alcohol and a fatty acid is preferably an ester of a
mgn%gxcéq%alcohol having 1 to 20 carbon atoms and a saturated fatty
acid aving T6'fo 30 carbon atoms. The partial or whole ester of a
polyhydri¥alcbhokardid fattyes may be contained in the

polycarbonate resin pellet of the present invention and a
molded article formed from the pellet in limits not
prejudicial to the object of the present inventicn in order
to provide various properties. The additives include a
release agent, heat stabilizer, ultraviolet absorbent,
bluing agent, antistatic agent, flame retardant, heat ray
blocking agent, fluorescent dye (including fluorescent
brightening agent), pigment, light diffusing agent,
reinforcement, other resin and elastomer.

Preferably, the release agent comprises 90 wt% or more
of an ester of an alcohol and a fatty acid. The ester of
an alcohel 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
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 30 carbon atoms. The
partial or whole ester of a polvhydric alcohol and a fatty

acid is preferably a partial or whole ester of a polyhydric
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acid is preferably a partial or whole ester of a polyhydric 15 alcohol
having 1 to 25 carbon atoms and a saturated fatty acid having 10 to 30
carbon atoms. Examples of the ester of a monohydric alcohol and a
saturated fatty acid include stearyl stearafe, palmityl 5 palmitate, butyl

stearat ethyl laurate and isppropyl palmitate, out of which stearyl
SRR E I S SRR R e favey
paiyhiyiiricaglcoholidnd a shturatetbfatty=aomnmclude monoglyceride

stearate, %ﬂyﬁgfﬂ%‘? 2 et@é%%id&étga@éﬁo%%%%s%é‘%ﬁ%1 and a
stearate, monoglyceride behenate, pentaerythritol monostearate,

perRaEra el fe?erd‘sre_mﬂei, deméex?mrﬁmwraﬁelamaeé@rowén@tyl
glycalmenasteargis, biphanyl biphenaje. sorbitan, MANOSIEAIALe, ¢ o1
2-ethylhexyl stearate’and a partial or whole 15 ester of a dipentaeryt rltoP

sSIRBES dipehtachithrittf HEXestedfrhfa O of Hieseddsterss preferred.
monoglyceridesteatatss thiglyseride steaateRentagnythritol telyasteartes v o

and a mixture of triglyceride stearate and stearyl stearate are 20

prR&ARP TP corte FEGTHRhE BovE Ester iR tHcreldsse dfeMoRTD WEDE 1 de
OrgNeks: Anere prefergbly:9%wt-aragerekased:ony A0 W4 of thestolease,

ag%nt. The content of the release agent in the polycarbonate 25 resin
p

GET8 OIS ™2 B L by welg hove Fret&ranRP8e5P40%0.6 part
by eetghtmuak More prefesablyH:02 é0 0:5= pad by weight based on 100
parts 9 wteeie%q_ﬁt of the polycarbonate resin powder. The heat stabilizer is
CHEREAOr 530 pHOSNIetbASEt at Sabiiber. SHRTPBadeq REGPY e
stabtlizerlanchimelesed-phenolkbgsesrhdatistaltilizest: dhesorbitan
p@%ﬁ%%’%%?%%%ﬂhﬁgg %@ﬂ%&%ﬁﬁa @gggérgugnd_a partial or whole
ester of a dipentaerythritol such as dipentaerythritol
hexastearate.

Out of these esters, moneoglyceride stearate,
triglyceride stearate, pentaerythritol tetrastearate and a
mixture of triglyceride stearate and stearyl stearate are
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
resin powder 1s 0.005 to 2.0 parts by weight, more preferably
0.01 to 0.6 part by weight, much more preferably 0.02 Lo 0.5
part by weight based on 100 parts by weight of the
polycarbonate resin powder.

The heat stabilizer is selected from a
rhosphorus-based heat stabilizer, sgulfur-based heat
stabilizer and hindered phenol-based heat stabilizer.

The phosphorus-based heat stabilizer is a phosphorous

acid, phosphoric acid, phosphonous acid, phosphonic acid or

ester thereof, as exemplified by triphenyl phosphite,
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acid, phosphoric acid, phosphonous acid, phosphonic acid or ester
thereof, as exemplified by triphenyl phosphite, 16
tris(nonylphenyl)phosphite, tris(2,4-di-tert-butylphenyl)phosphite,
tris(2,6-di-tert-butylphenyl)phosphite, tridécyl phosphite, trioctyl

phasp, [ H' decyl phasphite, 5 didecylmonophenyl phosphite,
d%%iy%@r?oé%fﬁ}?rﬁﬁggﬁ%fg?p(ﬁ%%%mpylmonophenyl phosphite,
mbhoBUEldiplisnyt gatiosphite, Lipbangiecyidipkeiyl phosphite,
MEPQAGHYIAIPHENYL HAOSPNIS by eny1 ) phosphi :
bis(2,G-qdi-'gert-butyl-fl-methylp(i;:/he£?1yf)lbne}rnt)a%rﬁﬁﬁt%iL tl%'digﬁégpﬁ"ﬁ e} 2,2
-niERFIRhEBR (4T Bidresi-buniipranyioetyl phosstirdecyl phosphite,

bigtnaay: Bperigerithrito) Jiphesphites oot y1 nenyl phosphit
bis(2,4- |-tert-bu%/lphe?nylr)%ents;%rythritol di&h%s%hﬁg,n%%tgzﬁ});l Phosphite,

pErtAERRAABY dBRBSEHHE Yo RYOsshhate, 1SnABIYY pRASEHRY L
trigpiByiRasphats: ddrhe vk ipaspihate, linhenyimoneeithexenyl 4 i pheny1
phosphate, dibutyl phosphate, dioctyl phosphate, diisopropyl phosphate,
iR enephosphonate, diethyl benzenephosphonate, dipropyl

beyizenephogphanate - 20 tstrakis(@«-digteprkutyiphgay)-44-piphenyiene
diphosphonite, tetrakis(2,4-di-tert-butylphenyl)-4,3'-biphenylene

digﬁg émt]e?‘t;’étrakis(z,4-di-tert-butylphenyl)-3,3'-biphenylene 25
diphespi@ﬂzm&el@i%&ﬁsdiaeﬂ-biﬁylbbeﬁ*l%ét@e@ul #ﬁ@%ﬂ%@@sp@n?'&@mte,
and bis(2,4-di-tert-butylphenyl)-3-phenyl-pheny| osphonite. Out 0

L8 R A BN RN oS, BgPResbhsee’

tris(3 6-di4ed-butydptiemyl)phbsphite;1 ) pentaerythritol diphosphite,

“%@%E%%é@%?ﬁ%h@%%%§@ﬂ¥9€%ﬁ?8?@%8%89%te, 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
diphosphonite,
tetrakis(2,4-di-tert-butyliphenyl) -4, 3’ -biphenylene
diphosphonite,
tetrakis(2,4-di-tert-butylphenyl) -3, 3’ -biphenylene
diphosphonite,
bis(2,4~-di-tert-butylphenyl) -4-phenyl-phenyl phosphonite
and bis(2,4-di-tert-butylphenyl) -3-phenyl-phenyl
phosphonite.

Out 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,
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diphosphonite, tetrakis(2,4-di-tert-butylphenyl)-4,3'-biphenylene
diphosphonite, 17 tetrakis(2,4-di-tert-butylphenyl)-3,3'-biphenylene
diphosphonite, bis(2,4-di-tert-butylphenyl)-4-phenyl-phenyl phosphonite
and bis(2,4-di-tert-butylphenyl)-3-phenykphenyl 5 phosphonite are

preferred,.and tetrakis(2,4-di-tert-butylphenyl)-4,4'-biphenylene
diﬁﬁogﬁ%&rﬁtgzis é%c’&ﬁﬁﬁﬁ%?&r‘fféﬁeﬁﬁ@’égﬁt ntof thePrenylene
phiogghosusbased heat stabilizer in the polycarbonate resin powder is
preferably,0.001 to 0.2 .10 part by weight based on 100 parts by weight of,
b Snaer e PO EeIds STRE CLTA BEed HEponon L ce

the polycarbonaté resin po ples e<sulf

stabifizer mclude- pentaerythbitot-yeirdlas(@iaury/thiopropiopade)y 1

p itol-tetrakis(3-myristylthiopropionate), 15

pgrﬂllgg yt%rﬁltgk%etéi%s(é—%%%%ébroapl?ﬁ ate),

difsiryled; 8sthiodiprdpidree, - diryrisiied 8 thictipropiipteapdene
digteande3,Bsthiqdipropignale. QUi Of W, o £ or-veq
per%ry%rit%l-tetrakis(s- auryﬁfhioprop%%t]e:f Z%rre _
pentaerythfif| $EFEG 8- ajrishrhpPrsdbwdg)s -based heat stabilizer

dilaunryha. 3 dhiadiprepionate And: dimyrisvl-3;:3-1hiodiropionats &8 +o o2
preferred. Pentaerythritol-tetrakis(3-laurylthiopropionate) is particularly

pRAErePYTIE HiBEtheRBESe@RoAfHOUPRILS 25BN R Ry ailhble

fremiSuaieme-Ghemical £0pdsfde yinder the trade names of Sumilizer
TP-D and Sumilizer TPM and can be easily used. The content of the

sulfur-basetF s Stabifiz&Mh M pifycarondtd fdsn Dot iger include
preferabiy9.001 1o £12 par r3 by yeeighthasedon30Qpars dyayeight of

ﬂf@%@%ﬁ%@@ﬂ%%%ol—tetrakis(3—myristylthiopropi@nate),
pentaerythritol-tetrakis{3-stearylthiopropionate),
dilauryl-3,3’ -thiodipropiocnate,

dimyristyl-3,3’ -thiodipropionate and

distearyl-3,3’ -thiodipropionate, out of which
pentaerythritol-tetrakis (3-laurylthiopropiocnate),
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
commercially available from Sumitomo Chemical Co., Ltd.
under the trade names of Sumilizer TP-D and Sumilizer TPM
and can ke easily used.

The content of the sulfur-based heat stabilizer in the
polycarbonate resin powder is preferably 0.001 to 0.2 part
by weight based on 100 parts by weight of the polycarbonate
resin powder.

Examples of the hindered phencl-based heat stabilizer

include triethylene

glycol-bis{3-(3-tert-butyl-5-methyl-4-hydroxyphenyl}
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resin powder. Examples of the hindered phenol-based heat stabilizer
include triethylene glycol-bis[3-(3-tert-butyl-5-methyl-4-hydroxyphenyl) 18
propionate], 1,6-hexanediol-bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propionate], pentaerythritol-tetrakis[3-(3;% di-tert-butyl-4- 5
hydroxyphe ropionate],
o&ﬁﬁ@&ﬁ@%éj di-tert-butyl-4-hydroxyphenyl) propionate,
1,3, Ftimethybd 4o08-tis(3, Baditertsbutyl-4-ydrpgbenzy)egnrensy 20eny 1 )
N,N-hexamethylenebis(3,5-di-tert-butyl-4-hydroxy- hydrocinnamide),
3% T Ifercffbul‘iy -4-hydroxy-benzylphosphonate- diethyl ester,
tr@@ﬁ&b—l@r&hui;ﬂdlhmommw isopyanutate-and -Ihatyl-4-
%{%L_I mgt R (3 -ten e;tyl -4-hydroxy-5-

gploﬁ o%?]e%h %} 4,8,10-tetraoxaspiro (5,5)undecane,
omﬂmcﬁlodadéowsd(B-idrwbeWK -4ydyokypRenylErpropionate is
pgpgﬁlggxﬂgferred 20 The content of the hindered phenol-based heat

stabilizer in the ‘polycarbonate resin powder is preferably 0.001 to 0.3 part
byl weidht based Brylo® pdrt$ by Wiesdht.of - the potycarboriaté 1ésin

D%ogﬁgéﬁtg@ﬂp@éﬂg@r@bsorber is preferably at least 25 one

selected from thé group consisting of a benzotriazole-based ultraviolet
ab53hEE*BRIS dpheRbRb-basdd utfavisRt Abdvtber tdaZivebased
ultraviplat absorbere gyclic iminoester-based ultraviolet absorber and

cyanoacrylate -based ultraviolet absorber.
,5-di-tert-butyl-4~hydroxy-benzylphosphonate-

diethyl ester,
tris(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate and
3,9-bis{1,1-dimethyl-2-[B~{3-tert-butyl-4-hydroxy-5-
methylphenyl)propionyloxylethyl}-2,4,8,10-tetracxaspiro
(5,5)undecane, out of which
octadecyi-3-(3,5-di-tert~butyl-4-hydroxyphenyl}
propionate is particularly preferred.

The content of the hindered phencl-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
one selected from the group consisting of a
benzotriazole-based ultraviolet absorber,
benzophenone-based ultraviolet absorber, triazine-based
ultraviolet absorber, cyclic imincester-based ultraviclet
absorber and cyancacrylate-based ultraviolet absorber.
Examples of the benzotriazole-based ultraviolet
absorber inciude
- {2-hydroxy-5-methylphenyl)benzotriazole,
-{2-hydroxy-5-tert-cctylphenyl)benzotriazole,
- (2-hydroxy-3, 5-dicumylphenyl)phenylbenzotriazole,
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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-3,5-dicumylphenyl)phenyllienzotriazole, 19

2-%2-h droxy-3-tert- butyl -5-methylphenyl)-5- chlorobenzotrlazole
THETEBTE 221 F 3 B-RitGrtathy Batyhye-paeny 1)

benzotriazetRzyiphenst1s,

2 2-hydrox '3 dlt tb tylphe I)benzotrlazole
o REL LERSEt R e 5 S B obaE REARRE Y1) -6 (28~

2 b&hydruxya&&drzegtrhhpﬁplneﬂy]) benzotrlazole
droxy-5-tert-octylphen n
% %d&l é{%@rtg atylp en‘y%ﬁgng}o Striazsi nyl)b@nzotmamle
2EZh?dhy@ﬁbEyK&yﬁh@@ﬂﬁmmtebuﬂpkphenyl -5
2, yl-6-ben trazleherrl),_ . )
Zghq]g%% ene |s]( enz?iag%-&-one Xd¥’5 di-tert-amylphenyl)
2-P21hy@ﬁe¥<ya:¥€81& b,6-tetrahydrophthalimidomethyl)-5 15

methyphenyllbenzaitiazale. They mayche ussalone.of Iy sombination o
% o

two or more. 2-(2-hydroxy-5-met hen I)benzotrrazo

2-E2-hydFreRyteft ’écﬁ/ﬁ?ﬁ‘en?l}ﬁéﬁzﬁ‘tﬁéz’dlé benzotriazole,

2-g2-hydioxys3 R-Alicuraphenyirhenylhenzotiazele, 2Q.
2 2 h d?%xa 3- te}f![J butyl-5- mg?rlylphensyl) 5- chlorobenzotriazole,

heBiSRSALE 3 B-aiariethylBERAE-r iazolephenyl)

(2t|bemﬁﬂﬁﬂéﬂﬁﬁﬁm@ﬁﬂgmﬁﬂﬁibenzoxazln 4-one) and
£/¥F()1rox -3-(3,4,5,6-tetra ag/drophthallmldometh yl)-5 25

HBRBENZotTid ol refefrBghyriyophthalimidomethyl) -

Zﬁ%hﬁgﬁpwéhﬁﬁlB@bﬂﬁﬁmyabeﬂ£0UE@@Esam%y'be used alone or in
m?etrrly nebrs[% 1 3 3- tetramethylbutyl) -6-(2H-
benz otriazo ;ll})p eno Gre€mdre preferred
- {2-hydroxy-5-methylphenyl)benzotriazole,

- (2-hydroxy-5-tert-octylphenyl)benzotriazole,

- (2-hydroxy-3,5-dicumylphenyl) phenylbenzotriazole,
-(2-hydroxy-3-tert-butyl-5-methylphenyl) -5~
chlorobenzotriazole,
2,27 -methylenebis[4-(1,1,3,3-tetramethylbutyl) -6-
(2H-benzotriazol-2-yl1)phenol] and

- [2-hydroxy-3-(3,4,5, 6-tetrahydrophthalimidomethyl) -5-
methylphenyllbenzotriazole are preferred, and

- (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 benzcphenone-based ultravioclet

absorber include 2,4-dihydroxybenzophenone,
2-hydroxy-4-methoxybenzophenone,
2~-hydroxy-4-occtoxybenzophenone,
2-hydroxy-4-benzyloxybenzophenone,
2-hydroxy-4-methoxy-5-sulfoxybenzophencne,
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Examples of the benzophenone-based ultraviolet 30 absorber include
2,4-dihydroxybenzophenone, 2-hydroxy-4-methoxybenzophenone,
2-hydroxy-4-octoxybenzophenone, 2-hydroxy-4-benzyloxybenzophenone,
2-hydroxy-4-methoxy-5- sulfoxybenzopBénone, 20

2-%ydr -4-methoxy-5-sulfoxytrihydriderate, benzophenope,
2,'jﬂﬁ%%%¥ __&ﬁa %%y eéé&%ﬁ%%Sﬁgtrl y%éf)erage benzophenone,

22: 4,4 dethatidrayytrermephemyenzophenone ,

2 2'-dihyglroxy-4 4i-dli oy
2%‘%lhygr%§y%%tggrﬁgﬁg%@gd%ﬁgg o%}ebenzophenone,
bis(%be Az Rydroky £-maimsghhanyiimebahenone ,
Zdwf Qgiﬁynd%wyéowbEEEW—@gs odiumsul foxy

2-hydroxy-4-methoxy-2’-carboxybenzop enone. 10 Examples of the
triEfebasatPtiffraviolet absorber include

244 SralipheRYil:3.5rtridzin-2s |:%(GH'§%MQ;92§¥% afihane
2-(4 6Ebis(2,4-clﬁ}r/1eth I;?ﬁ;ear}g/l)%}),&&triazin-z-y ?15- 15 (octyl)oily)fphenol.

ExampRcsping GeROMRBeSer PaEsaRiteRmJIIst aBSorber include
22-Pisd3:3-REeNZOXBEINAPNE), - carboxybenzophenone .
2,2'-p-phenylenebis(3,1-benzoxazin-4-one)
2,2'-m-phEAIBREER (S 1-Belfoka2nZ4-BRe) 284 ultraviolet absorber
22+¢4,4adiphenylene)bis(3,1-benzoxazin-4-one),
22 BTN LOMOHI ) o ey ony -
2;2’}«(22}uie,thylnpi-phenylene)bis(3,1-benzoxgzin-4-one),
253 i e R T Bl S ondy: Gt S hasd) 5"
2,Ripgshehytenebig(Benbénzoxazin-4-one),
ZZ“GL4“@%&%@!@@eéﬁsG%%*Eﬁé?éﬁﬁ@a%ﬁ%@@é%@%wbased ultraviolet
absorber include 2,2’ -big(3,1-benzoxazin-4-one},
2,2" -p-phenylenebis (3, 1-benzoxazin-4-one),
2,2’ -m-phenylenebis (3, 1l-benzoxazin-4-one},
2,2"-(4,4'-diphenylene)big(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-cone,
2,2"-(2-methyl-p-phenylene)big {3, 1l-benzoxazin-4-one},
2,2’ -(2~nitro-p-phenylene)bis (3, 1-benzoxazin-4-one) and
2,2"-(2-chloro-p-phenylene}bis (3, 1l-benzoxazin-4-one} .
Out of these, 2,2’ -p-phenylenebis{3,l-benzoxazin-4-one),
2,2"-(4,4’ -diphenylene}big (3, 1-benzoxazin-4-one) and
2,2"-{2,6-naphthalene)big (3, 1l-benzoxazin-4-one) are
preferred, and 2,2’ -p-phenylenebis{3,1-benzoxazin-4-~one)
is particularly preferred. This compound is commercially
available from Takemoto Oil & Fat Co., Ltd. under the trade
name of CEi-P and can be easily used.

Examples of the cyancacrylate-based ultraviolet

absorber include
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2,2'-(2,6-naphthalene)bis(3,1-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 Oil & Fat Co.,
Ltd. under the trade name of CEi-P andéan be easily used. Examples of

the cye crylate-b ultyaviglet absorbernclude 21 ~ e
125(3/5- (%g-cgal(\anzto-3‘%%%%hgnYIgcry%)ﬁ)ﬁé?(ﬁyiE%g[?Oyl} oxyl-2,2-bisl(

2-2yaness-dighehiidryipyboxsithethy)propanetdnd. ) propane and
1@:@isﬂ@g@y@méﬁaﬂighwaar%y&%x@sm%@@f&ggﬁgﬂg%fﬁge

ultraviolet absorber’is preferably .0T"to 3.0 parts by w t, more
preferably"0@92CL0p&E By ®eight invick hidresdreferasly 0.05ps9f@rably

part by weightobased on100Lnarts bynwsight pthe-palycarbopate tesin, .+

powder. Within the above range, sufficiently high weathérability can be ~
PrVidE- @ poljéaindiniie regiRfRsredarficle acesrding Po¥s by weight

applicaliosnPUsRoss rExamples; ofithe-luwing agentinchide theaMaaoleX cuder .
Violet B and Macrolex Blue RR of Bayer AG. and the_ Polysynthrene Blue

RIS G ClarARARERatBRERE The B adeht Reteeiierrladingy can

theeyeliav tinge ebthesth pelyeadonate resinpawder SHELA1e according
polycarbonate rtesin powder grovided with weatherability contains a
pr%%e%? néd amBumt-Bfr Gitraviolet absorber, a molded article of the

polycarbonatenrelsins iscaptitb b edingecavithypeltow aecarding: te:"thecrolex
function and colo the ultraviglet absarber’. To 20 prqvjde natur
u{?loqeg g n&;ﬁactrohex %ﬁue SI:QEE of Ea%?%%§gluina é;e r]es

transparency to a sheét or 1éns in particular,” use
véry gffegtivérBreafount R the bluiig agenttisoreferably Dobz o 1B . The

PR, moseRrefaraply Oelelo.L AP asELOR e policahonale [N ¢ e
powder. 25 The resin temperature for kneading and extruding the
pEIpéaibBharEyESh Whithiszoitasly setdtoomling wothgcarbonate resin

powder provided with weatherability contains a predetermined
amount cof an ultraviolet absorber, a molded article of the
polycarbonate resin is apt to be tinged with yellow according
to “the function and coloxr of the ultraviolet absorber”. To
provide natural transparency to a sheet or lens in particular,
use 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.

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.

<molded articles

The polycarbonate resgin pellet obtained by the above
process is molded by a commonly used method such as extrusion
molding or injection molding. The present invention

includes amolded article formed from the polycarbonate resin
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molecular weight of the polycarbonate resin or the like is preferably about
270 to 350C. 30 <molded article> 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

moldedearticle-formed fiam fhe. palycarbanate resin 22 pellet obtained by

the above process. In thé molded article formed from the polycarbonate
resin pellétHe*EmBakEeFtdhicH R Bamwkich rentdthdynwdterisrbonate

gready reguced S Theampunt of thechloring ionsluted intoater from v o g
the molded article when it is heated at 80C for 24 hours in water Is

pIferSBET0 h/CATEBE lBSsT RISPS Breferably 9 ng/cm?2 or less. Although

the lower firit isniatpartieularly lnited: itis diffigult 10 sekit 10 0P PYCN2 £ 1oy
10 or less E-%]t% molded article is advantageously used as a_storage and

traR§p AP OISR ordific S Arers of SmBGAGR ditks SExamples 2§ hours
The followdng exampleseaternrovidedi ey the?pupose sef fupiberillystating n1 v
thg pre %ntzinvengon but azgijﬂlno E}/[a to be taken as limiting. "Parts" in
the &&Mmples means Parts by Walght antF o6 Hisans W utigsSetated
otherwiseu Ikhel exampieseere eviaduatetthy-thetfalowisg metheds. 20{d) cm?
A f chlarine ign A,sample board having a thickness of 1 mm
ok%}gilrj]fe%ggy ir%ll;ei%%oﬁorrﬁ\) %?inggtﬁ—élpcg[fca%ﬁor%ﬁerar@stiﬁ%%ﬁg‘?\}vgs REEH &° @
lepgthre20 avm andaanwidth of @&rhan tlee-olftainesiSample wasguk irde
a&&@‘ﬁéﬁﬁ@ Rack, 15 cm3 of super pure water 25 was injected into the

pack, and the pack was sealed up and heated at 80C for 24 hours. Then,

it was cooled to room temperature, and the amount of CI" contained in
WREIWAS: ¢
The following examples are provided for the purpose
of further illustrating the present invention but are in no
way to be taken as limiting. "“Parts” in the examples 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 resin pellet was cut to
a length of 20 mm and a width of 25 mm, the obtained sample
was put into an extraction pack, 15 cm® of Super pure watex
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 Cl™ contained in water was
determined by lon 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 below.
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determined by ion chromatography to obtain the amount of the extracted
Cl- based on 1 cm3 of the surface area of the molded 30 article. The used
apparatus and conditions are shown in Table 1 below. 23 Table 1
DX-500 -500 of DIONEX CORPORATIGN Amount of injected sample
0.5cm3 Eluant NaOH Separation cgyﬁgi%loppac AS4A-SC Electric

COﬂdUC'[I etector-mete alalvola » o atom he U
polycarbom@teammpellet was completely o. ) éfn@ h &@? ’“
hydrogef HC 1) was pate ated-with-a 0

obtain t ecoﬁfento %@&ﬁgesaef@% Fon? the“Bmount of electr|C|tv
required mlrahnstpotentlal titration. 10 (3) ma(jmvalue of peIIet) The b

lue was-measured with-a-hue meter(SE=2000 !
Yr?dﬂit\;\ll 158861 %t)lﬂrsl tﬁg u\?g?ue become §C18Pq%‘? ﬁ}'l %Tléﬁs more

tinged with, yellow,,which means that the poWERboAGteTeBiHdEIaNGraTed
in heat stability—15-at-the time of melt-extrudioh Examples 1 to 11 and
Comparative Examples 1 to 5 A raw material resin and additives shown in

Table 2 wergisupplied intg A-dauhle-screw extruder (TEX30a of The 20
Japan Steel Works, Ltd., L3/D of entire screw constitution = 45.5] having 3

vents (V1702 &feilVS HoRPIfeE-aw Rftterif cfeelthdfiperrantwaterinepurnt
parts rightbefera-vanis /%906 M3 AWk and W dromthe rayy massriakfeed 1+

hopper) and a screw diameter of 30 mm shown in Figs. 2 to 7, and the

oS thietEas p POt Gra eXtRHed o %&rénﬁ%nﬂ@*ﬁ@%ﬂ?u&éﬁ coRuiEBRs of

the chlorine atom from the amount of electricity required

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 b value becomes
larger, the pellet is more tinged with yellow, which means
that the polycarbonate resin deteriorated in heat stability

at the time of melt extrugion.

Examples 1 te 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 Works, Ltd., L;/D of entire screw constitution
= 45.5] having 3 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 Figse. 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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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 24 by blending the additives with the following
resin raw material C and introduced fronT the additive introduction part in

ag-amau of gaviohasedQn the-abigined W%Q@Q@ﬁi%@@%&? raw

(total amount of the resin raw material and the 5 master powder) The
tdFgeCAMDUftCEIR addeSaré rsRbiRSATalIE Br THE BYaIdResH on part

resyltsof dhe,ehtainad palycarbanate resinpeletgaresshown.i; Tabledy v e
The Letters for the raw material resins, the additives and the scréw of the

wWEEHiRIRDHER TANE2 daNeEthe A ¢ RifohAfng TRERI M AiatedapRd the

palysadeonatasasin poweles havine @ \Aseosity averagermolegylar Weightare
of 18,500 , obtained by reacting bisphenol A with phosgene in methylene
cRIBHYR it Acd6radfice with Ao RGHE UsBH niéthbd (amvhint A% gptained
chlolipe atomn 50 ppryResipsawamnatesiakB spriyearbanategesinipowder
having a yjscosity average molecular weight of 18,500 pbtained by = |
reacting bISShERGIA 0t BhosgEn=iA MEHyier. S In REgoRTHEEL VoS
witha commantywisetl method (emoinil 20 gfachtorine At =236 ppadte the
Rgg%@wi@aterial C: polycarbonate resin powder having a viscosity

average mofecular weight of 22,400 obtained by reacting bisphenol A

with phosgesérin neethyleherdiddride irradcordarcswite arcommontywder

uged methad (amaunt; 25 of ehiari %8%%%1%‘%%@1 Hiyes; s Uitaviolat
absorber; 2-(2-hydroxy-5-tert-octylphenyl)benzotriazole'Release agent:
peRfaeiyififitdlfelraseaiamg BDPhssphorisibasedosabitigare 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)

Additives:

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

Release agent: pentaerythritol tetrastearate

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

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

proplonate
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tris(2,4-di-tert-butylphenyl)phosphite Hindered phenol-based heat
stabilizer; octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate 25
Bluing agent; Microlex Violet B of Bayer AG. Screw A (see Fig. 2): Having
such screw constitution in the water inleétJart (helix angle of the screw

element qf-the kneading, part,is 5 900 for,the orthqgonal kneading disk
and 450 o%?ﬁ"en ga@ﬂﬁﬁﬁ’kn%ﬁ%?n%%%k?ﬁf%efo ) f?atEélEL g&al r%n%
(Iengerof?).5B%ds Birng@d at a position 1. OD on the upstream side from

the nozz ; [ r . d.t 0gaon
kneading%gééq (?e\%/gteﬁ{ 0 g%)‘g Ee%%%%b?é%ﬁr%é 1%l o%g%lvs%g %gwlr%gt part
letgt 6KOR1DY, ewo hadkward kATadihgméisks (lénglhcof0EBléach part is

copsisfing o2 disks,having  Jenath « é?-&%ﬁ%@ sead ring (lepgth of o g

0.5D) are arranged from the ring toward the downstream side. Screw B
(JEeePR1iBY 15 Mavidg steresdBl Edrdtitatiss it thid Watddiniparet 0.5D)
(helixangle of the screpralement of the kogading Pais AU 1He from the

forward kneading disk and 45 for the backward kneading disk, L2 is

2TSBF tifat Asddt Fing Fehth BLG LSBT aftAn§b@ af % posfvn 1.8oRr o
therupsiteain side e the 20 Brgzleefthe waler nlefpartatthe-onsisting

extruder, and three forward kneading disks (length of 0.5D; each

cBitsigting Bf % Btks Having BREHGtn Bt @ 1Y), orlebadi@rikrialitRrding
disksiengtheafdd IS fecansisiing-afds disks ayingraylength aiiGkDhardng a
a eer?'l gplgo(%e%gt f %ég) are arrang edf m the. 25 ring toward the
downetream side. Screw C (868 Lg.%g ng‘?ﬁlgq‘é&cﬁéc%\%ﬁj Cordtiufidh anged
that dve séeal rinigr¢lengtnoetiD. 5By airanged at anposition. 1.0D on the
uggt‘;%@n;ngsigggr@org.{%e_ n%z:le of the water inlet part of the extruder

Having such screw constitution in the water inlet paxrt
(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.CD on the upstream side from the
nozzle of the water inlet part of the extruder, and three
forward kneading disks (length of 0.5D; each consisting of
5 digks 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 {(length of 0.5D) are arranged from the
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 upstream
side from the nozzle of the water inlet part of the extruder
in the screw A is replaced by an ordinary full flight disk
Screw D (see Fig. 5):

Having such screw constitution {(helix angle of the
screw element of the auxiliary kneading part is 45° for the

forward kneading disk, I, is 1.0D) that an additive
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30 in the screw A is replaced by an ordinary full flight disk Screw D (see
Fig. 5): Having such screw constitution (helix angle of the screw element
of the auxiliary kneading part is 45 for the forward kneading disk, L2 is
1.0D) that an additive 26 introduction &aﬁrt is provided on the downstream

Siﬂﬁ@éﬁﬁlc\f?{&ﬁ\éﬁé% the dowrstrrainsside p the watar.iplet part{Wak «ye

of the extruder and two forward kneading disks (length of 0.5D; each

cHRGStINY D BRI IAHG 2HERGH Bf B21DF 5 s WrbRgerGptheart (W2)
dewnstream:side ok thesadditive, irtioductiomparkingthe seraw é. ?Eé%?& of

(see Fig. 6) : Having such screw constitution that a forward kneading disk

is‘Ustd in$158 SPIESICKIArG kneadig FskiiheI16 stRE BIS&EwPF 1D)

(seedFigr FlitdaMiN@ UG sCreweanstittiondhata farward kaaadingdisk
is.used '815@:' ce of the orthogonal kneading disk and the backward
is

knEading drekin th&3Efew B 278 KA FYM*N-~Ncd'UW OO mM W
TE@ Dkt GED 028 (P NN mMNMNMMmMMmMNNNMM Clv6G

' I
ﬁ;jﬁrz%%%ﬁ*ﬁg%g#%%g%%%ﬁ%gg%@éﬁé%gé%gggEgg%yégr %éggaing

disk is used in place of the backward kneading disk in the

screw B
Screw F (gee Fig. 7):

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

the backward kneading disk in the screw D
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AFHNmMAdLIONOMOrHkWwwlwwxWwwWNwWWWW k
w(UUUUUwWw 28 Table 3 Additives Amount Ultraviolet absorber
0.2wto Release agent 0.lwt% Phosphorus-based stabilizer 0.03wto
Hindered phenol-based stabilizer O.OsW#t86 Bluing agent 0.5ppm Table 4

Amount of content of Example eIthYpI

lorine b value of chlorine ion

atom in pellet_pellet (ng/cm?2) (ppm) xaemp €141-02 Example271
0.0 ExamplesigitOvieExample 4 91 0.1 Example 5 4 1 -@otxample
6810.0 Ex e 7910 I "Example 84 1T0.0 Examplet9 81 0.0
Example 10 25? -5?&Vﬁ?<a%tp|§§f% s Compatrative 1] EOJ%WE%( mle
1 ComparativReExampleagdidt2 0.4 Comparative 12 3 -2.5 Exanige |3
Phosphorus-based stabilizer 0.03wt%
Hindered phenol-based stabilizer | C.05wt%
Bluing agent 0.5ppm

Table 4
Example Aﬁgﬁﬂiﬂ§f Cgﬁ%ii;nzf b value of
chlorine ion | 2FOm iR pellet
pellet
(ng/cm’) (ppm)

Example 1 4 1 0.2
Example 2 7 1 0.0
Example 3 6 1 01
Example 4 9 1 01
Example 5 4 1 0.2
Example 6 8 1 .o
Example 7 9 1 0.1
Example 8 4 1 00
Example 9 8 1 0.0
Example 10 6 1 2 3
Example 11 9 1 P
et n :
L 1 :
“oxampie 3 2 3 2.5
Comparazive E :
“remple 5 14 ; 2.5
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Comparative 13 3 0.1 Example 4 Comparative 14 3 -2.5 Exam le 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 Exampk®1. This storage and transport 5

c 1[éor §'|iCd%Wégﬁ ﬂgg imerﬁ}g_g ' §gC ot water for 24 hours.
T%ere ter, the container i%as ried, a preré%term#r?ed number of silicon
wafers wéresihssrae infodtiiis DARMKY, Repttatirmal tempéiatgeninthéers
closed pontainer for, 1 week and taken out framdhg,container, apdLthe, . o

contact angle between water and the surface of the wafer was measured
aB5BoSHIBR3 BbF e’ SufdcetiThe dveragBiob the theauradi@ohtarnaRgres

iscshovy inshabkle-5<The contaet rangle.hetwegpn wvaterand the serase Qfarer

the wafer is a measure of the degree of the surface contamination of the
whfSr. WherPs the cOhficEahgRYs 1drge, FeyRiteFHobIé Raftiré 8Fthet
syrface:ektha walfer is:high.ansithe degree ofegrtamination isBighcdheinto
contact angle is preferably 100 or less. Table 5 Contact angle Before
ARBr-SnSETSA kBEPing BRIMAIE 1°58%!8 "COMpAFEEXd B §5°5ed
125n 28 fftect o the InventionrAiceosding touhe presertiaventiots 8ner, and
polycarbonate resin avgme“géa low content of a chﬁrine aggl and gglall
]

amotnt OF &R SR diorne 165 1s Sbtaired By ddhfgavensd © ¢ 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
the contact angle is large, the hydrophobic nature of the
surface of the wafer is high and the degree of contamination

ig 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 & 3.5 12.5

Effect of the Invention

Accoxrding 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
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 regin which is preferred as a material for

a storage and transport container which rarely contaminates
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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 afd transport container which rarely
cppiaminales 30 dhe sufacs of s contentis obaingd: Agcording lothe.
present invention, a po ycarbona?e Fesin WhiCh is preferreg as a material

forre stonagé rangntrdrmgport qonlainerrforrsilicerwaferswdrimagnetip distsrred
S abiaine Acegidige.fo 3 e Prasent INenion.A,810/30¢. 300 IrANSRO o
container which rarely contaminates the surface of its content Is
obtdipe@ndusgias APplicadilpy 10 THespelytarisorizte resin obtainedding to
themanpfactuiing pracessaf the resgnldavention is aduaniagequsly . s e

used as a material for forming a storage and transport container for

stied R vafersedimagRERDARRE AhidH gressentame tfsdfdcecontent is
cgptamipation. 31 CLAIMS 1. A process of manufacturing a pellet by

melt extruding a polycarbonate resin powder from a double-screw

extruder, 5 wherein (i) the double-screw extruder has at least one
kngadisglexfrusigpanitwpichicemprises a water inlet part, a kneading

part right below the water inlet part, a seal ring located on the upstream
Side, dowheTr e LRGP BB HES 10 SFHhE KAEAdHG HAR ARE ANrEUr ing
partcarethe dawnsiseamesidea tofitheavaieoinletpat(inha sgeew eemenriat as
the most upstream aof the .kneading part is an orthogonal kneading dijsk (c)

o AT kb Tt Ak 5 EEres, BVneh P B B g oa et oz
denhstreamwts isra backwaghleieadin disk (Which are sensitive to

surface contamination.
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(iii) the length (L1) of each screw element of the kneading part is 0.25D to
D, and the length (L2) of the kneading partis D to 4D (D is the inner
diameter of a cylinder); and 20 water is injected from the water inlet part
(W) and the vacuum degree of the ventpart (V) is set to 6.7 kPa or less.
2. The manufacturing process accorgi £laim 1, 25 wherein the
double-screw extruder has an additive introduction part on the
downstream side of the kneading/extrusion unit, and an additive is

infroduceg gﬁs%fé%@- 30 ?hagﬂ%w(aﬂr 'ﬂggpégﬁ%%lgg'c%@i%} ég{t ruding

claim 2, wherein the double-screw extruder has an auxiliary kneading
partRinlifEoRRTS et SR OPPECRIdifOMtra ddetibn e3P £ Theuder,
maReiaciying process according to claim 2, wherein an additive master
prepared by blending additive with the polycarbonate resin powder is

introduced Hto the S-S e BXtr GRS the addifive HRrcHucEBR

paith 528 ncaraeut of Mok tar30-wis based sdhe sbtaineskpaliet: 1b dheart |
ma%fagfgéin% process according to claim 1, wherein the double-screw
etrTHEPRAS'H 138 ehdfT (LD OPHITAE SRt ot 28BH& 38D (B iS e ring
inhet:diasdeten af ht0 dhe cyknders. i@l he svanytactunng PARCESS both sides
a%%rgi{? }{o claigl 1, wherein the double-screw extruder has an auxiliary

acl

vent part on- euﬁzﬁré)aa‘rﬁ%iag 3f the kHGaHmglexXtrusior RV 75 $RE side
mahufdeturig-process accerling to claim 1, wherein the amount of

e wertdl o2 L L8 PR RS 000 BRTR DL gl
kneading part is an orthogonal kneading disk (c¢) or a forward
kneading disk (£) and a screw element at the most downstream
is a backward kneading disk (r);

(iii} the length (I,) 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 is injected from the water inlet part (W) and
the vacuun degree of the vent part (V) is set to 6.7 kPa or

legs.

2. The manufacturing process according to claim 1,
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 according to claim 2,
wherein the double-screw extruder has an auxiliary kneading
part on the downstream side of the additive introduction

part.
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20 8. A molded article formed from the polycarbonate resin pellet
obtained by the manufacturing process of claim 1. 9. A molded article,
wherein the amount of a chlorine ion 25 eluted into water from the molded
article after it is heated at 80C for 24 hddrs in water is 10 ng/cm2 or less.

10. The maldedafficte accarding [9.6laien 8 of il agoaeR g,
transport container for silicon waféers or 30 magnetic disks.
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 1,
wherein the double-screw extruder has a total length (Ls)
of all the screws of 28D to 49D (D is the inner diameter of

the cylinder) .

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/extrusion unit.

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

resin.

8. A molded article formed f£rom the polycarbonate resin

pellet obtained by the manufacturing process of claim 1.

9. A molded article, wherein the amount of a chlorine ion
eluted into water from the molded article after it is heated

at 80°C for 24 hours in water is 10 ng/cm® or less.

10. The molded article according to claim 8 or 9 which is
a storage and transport container for gilicon wafers or

magnetic disks.



