1 * Description METHOD OF MANUFACTURI NG A MOLDED ARTICLE 5 Technical Field
The present invention relates to a nethod of manufacturing a nolded article
havi ng a good color and excellent transparency froma granule of a

pol ycarbonate resin having excell ent he:% resi stance. 10 Background of the
Art A polycarbonate resin is a materi al ich has relatively higher heat
resi stance than other polynmer naterped@eiddet 0 grow ng denand for
materials having a 15 higher function and hi gher perfornance, attenpts have
been nmade to provide characteristic features by m xing additives such as a

rel ease agent and an %’H‘aﬁl BIFEMBL%REQQ?IFQLRWQ@EDEBOh}iﬁrgg%?ate resin.

However, when these a FrveS are "mX erial n 0 deteriorate
in heat resistance. 20 For instance, a release agent is often mxed into a
resin conposition to inprove the releasability froma netal nold of a
resin nol Bed Trdtikta btFifd tine of nelt nolding. Wien this rel ease agent

is added in an eff j §%Qﬁﬂnt“ i wher pol ycar bonat e
resin is colored dﬁlg{e!t gjer t he 1&\{:%%1?%'1 tllseolﬂatg the re ee%%gda(gfent itself at
the tine of rdmerfedtuminh g moldéd atet eeleorladvimg od gbedpodbyear dndat e

resin i nduced by the deconposed product of the rel ease agent. A | arge nunber
of proposals %ﬁﬁﬁ]?ﬁéﬁ%ﬁ??? ogﬁpmt%egﬁ%%ﬁl?e%fs?aﬁ%%yﬁ?rPﬂEa €

pol ycar bonat e d £5k haMisd Sfcd Bt e Rf erdi{ 848610 a nethod in which a
phosphor us- based, sul fur-based or hi ndered phenol -based heat stabilizer is

m xed i nt6 a pol ycarbonate resin (refer to patent docunents 1 and 2)

Al t hough the t.hod in.which t heat stabilizer is mxed is effective in
i mprovi ng theé%a%ﬂr?%q s‘?%n@’ée 2&*2 the pol ycarbonate resin, even when the
stabilizer is addety polycarbonate resin is a material which has
relatively higher heat resistance than other polymer
materials. Due to growing demand for materials having a
15 higher function and higher performance, attempts have been
made to provide characteristic features by mixing additives
such as a release agent and an ultraviolet absorber into the
polycarbonate resin. However, when these additives are
mixed, the material tends to deteriorate in heat resistance.
20 For instance, a release agent is often mixed into a resin
composition to improve the releasability from a metal mold
of a resin molded product at the time of melt molding. When
this release agent is added in an effective amount, there
is a case where the polycarbonate resin is colored due to
25 the decomposition of the release agent itself at the time
of thermal molding or the deterioration of the polycarbonate
resin induced by the decomposed product of the release agent.
A large number of proposals have been made to improve
the heat resistance of the polycarbonate resin. Most of them
30 are directed to a method in which a phosphorus-based,
sulfur-based or hindered phenol-based heat stabilizer is
mixed into a polycarbonate resin (refer to patent documents
1 and 2). Although the method in which the heat stabilizer

is mixed is effective in improving the heat resistance of



satisfactory heat resistance may not be obtai ned. Wien a |arge anount of
the heat stabilizer is used, it nmay reduce the nechanical properties and
hydrol ytic resistance of the 5 polycarbonate resin. (patent docunment 1)
JP-A 2001-081302 (patent docunent 2) JP-A 2001-192544 Disclosure of the
Invention 10 It is an object of the present invention to provide a nethod

of manuf act Urth’égp@l%la%gné{:élfé@n'&‘a\@\flﬁu ¥hent¥Rel Lenhi TOEOF ANddded,
transparency from a’ polycarbonate resin. The inventors of the present

i nvention ha\sata@ﬁ@lmoew hegtte irsisies tainad ewyomathéd e sl igfedtol ditiemg avhen a
granul e a car bona resi S_.1e no a.result, they have
f ound that r’ep@f"% PR 8% éﬁ?o]?e e %?kﬁlgi]aﬁ%lrsjt%rbﬁey t'fie "@Yaﬁjﬁldél %heres
to the granultele metBhdedaar preperohbeai aed hpyrdeytidotel g dicc€@oOre@d  They
have al so found that when the granule is put into a bag having a

pol yet hyl%nepmlnfmaz@%@meaurmai@ -am de conpounds as additives on the inner
surface and g ordto%ci{1 tr{{ mde nﬁoy(pff @g]?@ég to the surface of the
C

granul e and a nDI ed produ ta|n by e ding the granule is

col ored. The (patzent dovwamntorz)i s basedd 02001 heses544 ndings. 25 That is, the
present invention is a nethod of manufacturing a nolded article by nelting
and nolding a granule of a polycarbonate resin at a tenperature of 280 to

380C, wher ei py;the Jraulg s¥d SiHwsidig fol lowing condition (a) @ 30 (a)
when 100 parts by weight of the granule is cleaned with 100 parts by wei ght

of a IN®otric aci dtaqtseans obglealtl ofi, thehprasentt ioveatiba compowvddel ut ed
into the cl eani n

INnitric ue ssolutlonlslto 100
ppb in ternﬁ"&‘l‘e dgé’at"@rﬂ zfsc rd'r?gtﬁe"tﬂj%ﬂd@r% B W2 the granul e
satisfies thexd@ili@Mthgotepddd ehahBpatrBnagditdwa ;S@lﬁ@rxs&mi_é RRihd)
The inventors of the present invention have conducted
intensive studies on the cause of coloring when a granule

15 of a polycarbonate resin is melt molded. As a result, they
have found that when rust in tanks for blending and storing
the granule adheres to the granule, a molded article obtained
by melt molding is colored. They have also found that when
the granule is put into a bag having a polyethylene film

20 containing amide compounds as additives on the inner surface
and transported, the amide compounds adhere to the surface
of the granule and a molded product obtained by melt molding
the granule is colored. The present invention is based on
these findings.

25 That is, the present invention is a method of
manufacturing a molded article by melting and molding a
granule of a polycarbonate resin at a temperature of 280 to
380°C, wherein the granule satisfies the following condition
(a) :

30 (a) when 100 parts by weight of the granule is cleaned with
100 parts by weight of a 1N nitric acid aqueous solution,
the amount of an Fe compound eluted into the cleaning liquid
of the 1IN nitric acid aqueous solution is 1 to 100 ppb in

terms of an Fe atom based on the granule.



(b) when 100 parts by weight of the granule is cleaned with 100 parts by
wei ght of McOH, the total anobunt of oleic amde, 5 erucic am de and stearic
am de eluted into the cleaning liquid of MeOHis 1 to 50 ppb based on the
granul e. The nolded article is preferablysan optical Iens. The nolded
article is also preferably a spectacle |lens. The present invention is a

nmet hod of preventi ng-df-aphl, CAliY ajrud &b D4 fleds agd k81 Wogng granul e
of a polycarbonate resin is nolded, wherein the granule satisfies the

fol | ow ng corepndigniqm) (b) aln vis@el oon pee t sheycordghionf (2he granule is
cleaned with 00 ts 1. ght P tricC ' e sol.ution, 15
t he anount of(}?bn Fg'ﬂl::eéln%gﬁ#fet?%tbéﬁalegggiyt#ekéﬁe%ﬁg%lgléﬁq%u?gggfl%fih"él

nitric aci d arpeE@astsobytweights of MeOR PG Hphotal dmdsuimt @ff bheikteamids) based
on the granule. Preferably, the granule satisfies_the following condition
(b) in ad@iti Ve 1A LDRAL| DHETRIC 2BL4e) clineprd 16Dt PaFhe ByCABLRAt of the
granule is clfﬁ.;qggd 1 0; bayts.b J h anount of

ol ei c am de, " ‘eruci \(I:Mamed%&aln% jétg%r%/%\l@?nﬂg%ae%%ﬁ |}r11%o§¥ {eq{lgieéani ng

liquid of MeCH i s ITHeombQdppbabasebe drs phefgrabliean Bpt imalldédnart iThe is

preferably an optical Iens. The _25 nolded article is also preferably a
spect acl e Ierf%‘?f‘%ééta ?o’rSC%H?iIﬁﬁegﬁfa}P é T‘n%@‘ﬁﬁ%ﬁf?hgeﬁ?esent

invention will be degerdhatbin A8f&idiolef &ihundioq It WRINGE By the

manuf acturing a nolded article> (polycarbonate resin) The granul® used in
t he preséft icwkerdbionsoforpuskdedoiralpdeychebonagranasénofTae
pol ycar bonat e rfsi n.(to_ be

her ei nafter) PRIV R E%Srizl:ag? :"K)d'raef ir%ﬁ%ﬁ%?nsﬁ%}%gggégi%g%oaaa}eg%jr%%ursor.
Exanpl es of t#ige r esTdwing nebnderisherspei al
(a) when 100 parts by weight of the granule is cleaned with
100 parts by weight of a 1IN nitric acid aqueous solution,
15 the amount of an Fe compound eluted into the cleaning liquid
of the 1N nitric acid agqueous solution is 1 to 100 ppb in
terms of the Fe atom based on the granule.
Preferably, the granule satisfies the following
condition (b) in addition to the condition (a):
20 (b) when 100 parts by weight of the granule is cleaned with
100 parts by weight of MeOH, the total amount of oleic amide,
erucic amide and stearic amide eluted into the cleaning
liquid of MeOH is 1 to 50 ppb based on the granule.
The molded article is preferably an optical lens. The

25 molded article is also preferably a spectacle lens.

Best Mode for Carrying Out the Invention
The present invention will be described in detail
hereinunder.
30
<method of manufacturing a molded article>
(polycarbonate resin)
The granule used in the present invention is composed

of a polycarbonate resin. The polycarbonate resin (to be



pal ycondensation, nelt ester interchange, the solid-phase 5 ester

i nterchange of a carbonate prepolyner and the ring opening polynerization
of a cyclic carbonate conpound. Exanples of the di phenol include

hydr oqui none, resorcinol, 4,4'-biphenol, 1,1-bis(4-hydroxyphenyl)ethane,

2, 2- bi s(4- hydr oxyphenyl ) propane (commonly known as 10 "bi sphenol A"),

2,2-bi s (4-hydn@y Fefdired riend )“fﬂi%&ﬁ)onate” hereinafter) is
2, 2- bi s(4- hydroxyphenyl ) but ane, 1, I-bi s(4-hydroxyphenyl)-1-phenyl et hane,
1,1_bi5(4_hydﬁﬁgygﬁghéy)gg@cgh@ggh@;phenol with a carbonate precursor.

101-B1 (- YU ke B 5 N RN adfan

, 2-bi s(4-hy enyl’) pent ane,

2
4,4' - (p- phenyoanedindowanydn dema)tigd@nolinterchange, the solid-phase
4, 4" - (m phenyl enedi i sopropyl i dene) di phenol .

1, 1- bi s( 45 hy &S PpREMAYCHENIDH oy | SRR b R eP R BT ht o%§PHERYY ) oxi de,

bi s(4- hydr ox f. : DS ( (0)'4

bi s( 4- hydr oxyBEem%H 333%]? one,l%alocs]?éf h%%%%%%%?/l ; Eet%ﬁ%é &‘&ﬁlﬁound.

bi s(4- hydr oxypheny|Exastodres of Z-He s{iHerohlbriorad-wieh yordxxyphienyig pr opane,

bi s( 3, 5-di br onp- 4- hydr.oxyphenyl) sul f ane,. 25_ .

bi S(4- hy dr oxyF EFELRA phEmA ) QUL 3.8 B4Ry SEsRmre Iy AR se and
9, 9- bi s(4- hydr oxysids (RIHPH RABA STy VPR andd (RMMHSGRT P ORREEn CRFIPT i Sing a

bi s(4- hydr oxyphenyl ) al kane, ‘“especially bi sphenol A (‘may be abbrevi ated as
"BPA" 301Per eilmigmhEnolodt”)of 2t Redd sdidphydaioxyas -med hydiphesynp greopans s

particularly preferred.. The content.of BPA is preferably 90 nol % or nore,
nor e preferaﬁﬁf 5?%%%(%Xé}Qﬁ%éheQ%ﬁﬁb%ﬁﬁ%ﬁ1y preferably 100 nol % or nore.
I n the present, i BieNtd -Hyrdr5REEdIENPD) YCashanat&shane anuf act ured by using

ot her di phenols may be used as the _ conponent A, besides pol ycarbonates
whi ch conpri sle biksifhdmdtydyoxamoheny e e kdmgaient .

1,1-bis(4-hydroxyphenyl) -3, 3,5-trimethylcyclohexane,

15 2,2-bis(4-hydroxyphenyl)pentane,
4,4’ - (p-phenylenediisopropylidene)diphenol,
4,4’ - (m-phenylenediisopropylidene)diphenol,
1,1-bis (4-hydroxyphenyl) -4-isopropylcyclohexane,
bis(4-hydroxyphenyl)oxide, bis (4-hydroxyphenyl)sulfide,

20 Dbis (4-hydroxyophenyl) sulfoxide,
bis (4-hydroxyphenyl) sulfone, bis (4-hydroxyphenyl)ketone,
bis (4-hydroxyphenyl)ester,
2,2-bis(3,5-dibromo-4-hydroxyphenyl) propane,
bis(3,5-dibromo-4-hydroxyphenyl) sulfone,

25 Dbis(4-hydroxy-3-methylphenyl)sulfide,
9,9-bis (4-hydroxyphenyl) fluorene and
9,9-bis(4-hydroxy-3-methylphenyl) fluorene. A
polycarbonate comprising a bis (4-hydroxyphenyl)alkane,
especially bisphenol A (may be abbreviated as “BPA”

30 hereinafter) out of these diphenols as the main component
is particularly preferred. The content of BPA is preferably
90 mol% or more, more preferably 95 mol% or more, particularly
preferably 100 mol% or more.

In the present invention, special polycarbonates



For exanpl e, pol ycarbonates (honopol yners or 5 copol yners) obtained from

4, 4" - (m phenyl enedi i sopropyl i dene) di phenol (nmay be abbreviated as "BPM
hereinafter), 1, 1-bis(4-hydroxyphenyl)cycl ohexane,
1,1-bis(4-hydroxypheny|)-3,3,5-trinethylcgclohexane (may 10 be abbrevi ated
as "Bis-TMC' hereinafter) 9, 9- bi s(4- hydroxyphenyl ) fl uorene and

9, 9- bi s(4- hydr.oxy.- 3- neth hen | uqr ene. ( abbrevi ated as "

herei naf ter) "6 G qp 9/1#% %g’f rﬁi%rb?t?rb%ﬁm R§ 155 t%%ltéh?or use
in applicati @uddtedt A s idIC }Ibol*?@afﬁgﬁaﬁégﬁdﬂﬁ:ﬁéé T%tmaﬁlqﬂemange by
wat er absorption and form st abi ity are very strict ese di phenol s ot her

t han BPA areAu§édﬁh¢zﬂ@kﬂnﬂﬂﬂPQﬁekﬁeferably 5 mol % or nore, particularly

preferably 10 nol % r en stituting the
pol ycar bonate. 20 car%%hate cu?%%?%%?g cé?ﬁ%éﬁyﬁ%gl & car bonat e
ester or Bm(aapdm#MEréwcﬂk%dedlﬁxhby phosgene, di phenyl carbonate and
di hal of or mat es of di_phenol . For the manufacture of a polycarbonate resin

froma di phéndl’ dﬂHRQQEﬁkﬁﬂ%ﬂ¥9§9R§RRX&ﬁ %Rﬁlq&Rﬂ?Qﬁﬂeﬂm?B3®%Iyner|zat|on
a catal yst, %]: eg) r%ec§%qa0|\qﬁ, ge - ant| oxi dant for preventing the
Ip

oxi dation of th enol e opt1 ona y used The pol ycarbonate may be

a branched pmnﬂhmdﬁﬂﬁhydKHXyphﬁnyImcynﬂnﬂgxmnezlng a pol yfunctiona
aronmati ¢ compoun a re functi onal a | es, of the
polyfunctlonéijagﬁﬁh Vi Ty %35(ﬁr$hﬁ¢£§{ﬁﬁﬁ}égé% 3% olffRY used in
the branghed ol ardhanaieas agﬂow%aﬂmd" Ihd#d S dwdy oxypheny!l )et hane and
1,1, 1-tris(3,5-di met hyl - 4- hydr oxyphenyl ) et hane. The pol ycarbonate may al so

be a pol yest e9r, mmwaﬂwcaommnm st yand i zi ng an aromatic or
al i phatic [ cI| blfu ct.ion r box aC|d a
copol ycar bon ? "0501[ g°)c>l i hi LRt yai)bﬁlh lf:efri/ gﬂ‘

abbrev1ated as “BCF” herelnafter) as part or all of the

diphenol component are suitable for use inapplication fields

15 in which the requirements for dimensional change by water
absorption and form stability are very strict. These
diphenols other than BPA are used in an amount of preferably
5 mol% or more, particularly preferably 10 mol% or more of
the whole diphenol component constituting the polycarbonate.

20 The carbonate precursor is a carbonyl halide,
carbonate ester or haloformate, as exemplified by phosgene,
diphenyl carbonate and dihaloformates of a diphenol.

For the manufacture of a polycarbonate resin from a
diphenol and a carbonate precursor by interfacial

25 polymerization, a catalyst, a terminal capping agent and an
antioxidant for preventing the oxidation of the diphenol may
be optionally used. The polycarbonate may be a branched
polycarbonate obtained by copolymerizing a polyfunctional
aromatic compound having 3 or more functional groups.

30 Examples of the polyfunctional aromatic compound having 3
or more functional groups used in the branched polycarbonate
include 1,1,1-tris (4-hydroxyphenyl)ethane and
1,1,1-tris(3,5-dimethyl-4-hydroxyphenyl)ethane.

The polycarbonate may also be a polyester carbonate



al‘cohol (including an alicyclic alcohol), or a polyester 5 carbonate
obt ai ned by copol ynerizing the bifunctional carboxylic acid and the

bi functional alcohol. It my also be a mxture of two or nore obtained

pol ycar bonat es. The pol ynmeri zation reaction of the polycarbonate by
interfacial polycondensation is generally6a reacti on between 10 a di phenol
and phosgene ich is.carried_ out .in_the presence of an aci.d binder and an
or gani o g0l vEHEa L8’ 5ET foRRlaE T il ng GrE AR Sk BRA hydr oxi de
such as sodi ygnchydriey @e ief,d1aicds $ianuediomne 1d&a rio8f1 afr e gorpound such
as pyridine. The _organic solvent is preferably a hal ogenated 15 hydrocarbon
such as net hfreRe YERr®ONaE coPPERI1Esh &Yz ERPOLYReiZdnst @ PREunsidoned, a

catal yst suc tertli .am ALY AF@ni u qgﬁp
guat er nary p%(%g%ﬁ%%i 3%15(%5)1)%21 n%%efel(r%pttl%}icﬁiler&g %‘y tri gt’h;qlgm ec,ﬁq%é%er

tetra- n- bt ylcarbonate obheiicedainy toetpod-ymeitzdlngh adyehdni ium X diaoln de may be
used. The reaction tenperature _is generall C, the reaction tine is

. 0 to 40
about 10 ni nGRESPY13ChBGRE, andnbPEHP ULFRAY PR r2bcehoh- i s tpmeterdisy
nai nt Al ned abed 0 AU o (P FOMT I GR GRAL Akbdhd (4 Nal cappi ng

25 agent is generally used. A nonofunctional phenol y be used as the
term nal cappi ng afeet poPyekerirzad ioxamphesion blife theopoflyceatibomalteplenol

i ncl ude phenal , p-tert-butylphenol and p-cunyl phenol . The organi c sol vent
sol uti on of CRESPORFIA TNy ENdensati i g ST HEtR byY P 7 abpapetvesn

pol ycondgfsatyi @iph&n8&neid@dhbsgdrs 8 ivht hs wWalefiedTBus {hNSHOPreemdes
preferably carried out by using water having electric conductivity of
preferably ®F 8hcardd bésdernand pRedegadiy Solyemt or Thesacishidinger j on

exchange vat g RIS, LAURIUOL SYMIENEILCL JESlade 100
wat er phase Iydstoxdildesbansh tgs s Diim Usrdyg:e deenior htigahine RAm@icund @uekt r act
the organic as pyridine. The organic solvent is preferably a halogenated
15 hydrocarbon such as methylene chloride or chlorobenzene. To
promote the reaction, a catalyst such as a tertiary amine,
quaternary ammonium compound or quaternary phosphonium
compound exemplified by triethylamine,
tetra-n-butylammonium bromide and tetra-n-butylphosphonium
20 bromide may be used. The reaction temperature is generally
0 to 40°C, the reaction time is about 10 minutes to 5 hours,
and pH during the reaction is preferably maintained at 9 or
more.
In the polymerization reaction, a terminal capping
25 agent is generally used. A monofunctional phenol may be used
as the terminal capping agent. Preferred examples of the
monofunctional phenol include phenol, p-tert-butylphenol
and p-cumylphenol.
The organic solvent solution of the polycarbonate
30 resin obtained by interfacial polycondensation is generally
rinsed with water. This rinsing step is preferably carried
out by using water having electric conductivity of preferably
10 puS/cm or less, more preferably 1 uS/cm or less, such as

ion exchange water. The above organic solvent solution and



sol vent sol ution phase repeatedly so as to renove 5 water-soluble
inpurities. The water-soluble inpurities are renoved efficiently by rinsing
with high-purity water, whereby the color of the obtained pol ycarbonate
resin becomes good. It is also preferred_that the organic solvent sol ution
10 of the pol ycarbonate resin should be rinsed with an acid or alkali to

renove inpurities such .as e catalyst.. It is preferred.that foreign matter
Whioh s Bn MPEES) SBF e FPes EbREN AF e S A 1 AN S o7 SHARTAS vent
sol ution. TogarRYE Bbauftabel gRaBBL A8A, afidtEAlpiRdsO byl BGaNt rdtfa@aldon i s

preferably enpl oyed. The solvent is then renmoved fromthe organic solvent
sol ution whi &F KWesngeen aatsddugalh seragrattar & rexlact Hee opegarion of

obtaining a qr le qQ ol b te resin._Si od of

obt ai ni ng th%’ogrq%ﬁl%l esfo(lyr]:gnu ﬁﬁ%%e q%gjesatt{eep%ﬁ31055’%iérnlr%leteCE rgﬁer‘g%;e?ati on and
post - t r ead NERfat el cleiblenimpusi evapor arles why esuppllyible ihsudt gases arsol vent
solution of the polycarbonate continuously under agitation into a

granul at or wiEMeviSse efrfdriieatdid Motr iiidrd (whduth 65 tRUOYE WAk exi st ent

Lo produce Shiychigp, A fE XN SUGH (8 B 20hLATAY 23 THl OFo kDEIRIric Used

as the granul ator. e fornmed slurry 1s dischdrge romthe upper part or

| ower part ofgdadde granul ator. The di scharged slurry may be subjected to a

hydrot hermal treatnent. In the %drot her mal__treat ment stf‘g, 30 .the organic
S

sol vent contained it +RESFIUPFGIPETRENRY HF SUBRPY FrigP SR 0 a

hot wat efoconjrakper pbilbgdp¥hhbe 20s10 MG d¥e WALREdOWi8RLAA NEid®r
t enperature of water 0 90 to 100C by bl ow ng vapor after the slurry is

suppl i ed. Watedkadrid ticheremrqyeni ign ot iveires such e tleeovatth ¥ystn 8 the slurry
di scharged fromthe_gr.anul atdn r the.slurr after. the hydrot her nal
treatnent prefer abﬁf; By’ ﬂrletfl’eégﬁie%%%@r% cfté’rﬁer]igfrhéjﬁ'toer{ v Ll'{ e Frry is
dried to obtainsAWIRNUMBurity should be removed from the organic solvent
éolution. To remove the foreign matter, filtration or
15 centrifugation is preferably employed.

The solvent is then removed from the organic solvent
solution which has been rinsed with water to carry out the
operation of obtaining a granule of the polycarbonate resin.

Since the method of obtaining the granule (granulating

20 step) is simple in operation and post-treatment, the solvent
is evaporated by supplying the organic solvent solution of
the polycarbonate continuously under agitation into a
granulator where the granule and hot water (about 65 to 90°C)
are existent to produce slurry. A mixer such as an agitation

25 tank or kneader is used as the granulator. The formed slurry
is discharged from the upper part or lower part of the
granulator.

The discharged slurry may be subjected to a
hydrothermal treatment. In the hydrothermal treatment step,

30 the organic solvent contained in the slurry is removed by
supplying the slurry into a hot water container filled with
90 to 100°C hot water or setting the temperature of water
to 90 to 100°C by blowing vapor after the slurry is supplied.

Water and the organic solvent are then removed from



(powder or flake). 5 The drier may be of conduction heating system or hot
air heating system and the granule may be left to stand, transferred or
stirred. A groove type or cylindrical drier which enploys conduction
heating systemto stir the granule is preferred, and a groove type drier is
particularly 10 preferred. The drying ten%erature is preferably in the range

of 130 to 15QC. The granhul e obtaj ped after _drying.can be pelletized by a
Tel ¢ ext rudef HeTi rPB A ACTRE 4 bEonaea S RHARaRE R BY te it
reaction is gereralhe agarbeheshern itHeareRatypreashidy st waar ratdighenol
and a carbonate ester. This reaction is carried out by m xing together the

di phenol and ogheerk¥ bbagd el e’ anduhide s 1veaty hY drd edhieo Oftadenz gremudi® i nert
gas and distil]4 of fiormed al cohol or phenol. The reaction
tenperature ( iog%% 'forrferffslggcggdr ding 20 to the boiling point of the forned

al cohol o8 phenol Theld®ietromd3pOleiof matidwesisn Hder imsigestpresstmetof the
reaction systemis reduced to 1.33 x 103 to 13.3 Pa_.in_the |atter stage of

the reacti onad #‘&é‘itllin_lgatséf_sttﬁ@'diaé’tq ithe GRrere gevt ke editnd® atedbl or
phenol . The reagidrRAdd"Byi st gpREG 2! |]Ygr%§>v%b9 elofcb}ﬂlih'ﬁi‘f aP@anpes of

t he carbonate ester include ester of aryl groups and "aral kyl groups havi ng
6 to 10 car boemiatorepibyshcomdychive heestirsd isyisdmm tansit at ke grreups ehavi ng

1 to 4 carbon atorPs. %ﬂt of hesef die%)hen | carbonate is arii cularly 30
preferred. THE BSIS&TY 'yé’é’rdto&aﬁéx?v i 11 15y Rt areXt er
interchapge gaR e Rl .| erthaef-ydhpt BRbEraXhiHGe) prd Be8apP9l it ne Sy e

nol ded. The viscosity average nolecular weight of the 9 polycarbonate resin
is preferabl pf1.130 tr045%0 &G. 0 x 104, nore preferably 1.2 x 104 to 3.0 X

104, much more PreABLABYntn? Gbehlhel ek dbingMER L piieRT A
by a melt extruder. This pellet is to be molded.

The melt ester interchange reaction is generally an

15 ester interchange reaction between a diphenol and a carbonate
ester. This reaction is carried out by mixing together the
diphenol and the carbonate ester under heating in the
presence of an inert gas and distilling off the formed alcohol
or phenol. The reaction temperature which differs according

20 to the boiling point of the formed alcohol or phenol is 120
to 350°C in most cases. The inside pressure of the reaction
system is reduced to 1.33 x 10> to 13.3 Pa in the latter stage
of the reaction to facilitate the distillation-off of the
formed alcohol or phenol. The reaction time is generally

25 about 1 to 4 hours.

Examples of the carbonate ester include ester of aryl
groups and aralkyl groups having 6 to 10 carbon atoms which
may have a substituent, and alkyl groups having 1 to 4 carbon
atoms. Out of these, diphenyl carbonate is particularly

30 preferred.

The molten polycarbonate resin obtained by the melt
ester interchange can be pelletized by a melt extruder. This
pellet is to be molded.

The viscosity average molecular weight of the



weight is lower than 1.0 x 104, strength | owers and when the 5 viscosity
average nol ecul ar weight is higher than 5.0 x 104, noldability degrades. In
this case, it is possible to mx a polycarbonate having a viscosity average
nol ecul ar wei ght outside the above range_as long as noldability is

mai nt ai ned. For exanple, it is possible o nmx a pol ycar bonat e conponent 10
havi ng a viscosit ver age nol ecul ar i hj gher _than 5. 0 _X,104. The

vi scosity avglojaé: ° %areﬁé?g]fﬁ pﬁp}%grgghé{ujr a&éﬁlgbigeg' B ther M9M%wWi ng
equation fromreferaRasi fil.e ¥ $69%d B .ol k) $0}, Ghuch SUArE iR fadihiing 0.7 ¢
of the polycarbonate 15 resin, dissolved in 100 nl of nethylene chloride at
20C which i & 88t affaed- & ¥Khlfln- Odthen ¢he sdaRasdit basearage theldéailami ng

equati on. Sp%%h@lgré%;f&%{ytk{a{r% $Pl x 464 sttgc)e/n‘;;i%él[ggwg%aaﬁ&a'@e?rﬁ&%%“ds)

required for 't ' ng of net hyl'ene " 20 chlo S
(seconds)sr eqisices iftgr atrbeadeappleagulaf weismimplie Boghéraandlssw & Foq,r1] +
0.45 x [r)] 2c _([rl]. represents an intrinsic viscosjty) [il]. = 1.23 x

10- 4Mb. e3  2Boddabg litphdegeasigse el BRLE HeA %8 schbisi sy RS R} kst & ar
wei ght of th i ed P |
tght o q %ng?%gFSﬁQtQﬁ?%%%% voubodst Oéb&ﬂé?% HC}?lelc: xt-yé%g%%?nu e

i s dissolved i ene chlori In a weight rat
sol ubl e mat t eutiss deot hectledrebyangeidse18fgfad tnoadtabh litlyei s alavienta ieed.ai ned

in the soluble matter_is . renoved ﬁ d the .soluble matter is dried

conpl etely s&%sS*X2BPLB at'n 1FePRFPERLS Y BHPUR RUNAFP QA TR CHPPIGISF t he

solid isgli ss@hMed hnvilfos] t pfavmtdnd aa et deibarMBasHE e tidie sspecific
Vi scosity (rlsp)4of t he obtained solution at 20C 10” with an Gstwal d
visconeter s&x d9to calculate its viscosity average nol ecular weight Mfrom

the above equat i onyThy; granul 5 Y2 101 L0G1LON &l A WP igkLE o

based on the following equation from the specific viscosity
(nsp) of a solution containing 0.7 g of the polycarbonate
15 resindissolved in 100 ml of methylene chloride at 20°C which
is obtained with an Ostwald viscometer based on the following
equation.
Specific viscosity (nsp) = (t - to)/to
[tois a time (seconds) required for the dropping of methylene
20 chloride and t is a time (seconds) required for the dropping
of a sample solution]
Nsp/C = Ml + 0.45 x [n]l°c (In] represents an intrinsic
viscosity)
In] = 1.23 x 107*M>®
25 c = 0.7
The measurement of the viscosity average molecular
weight of the granule can be carried out as follows. That
is, the granule is dissolved in methylene chloride in a weight
ratio of 1:20 to 1:30, soluble matter is collected by cerite
30 filtration, the solvent contained in the soluble matter is
removed, and the soluble matter is dried completely so as
to obtain methylene chloride-soluble solid. 0.7 g of the

solid is dissolved in 100 ml of methylene chloride to measure

the specific viscosity (nsp) of the obtained solution at 20°C



flrake. The shape of the pellet may be an ordinary shape such 5 as col umar,
square pillar-1like or spherical shape but preferably a columar shape. The
di aneter of the colum is preferably 1 to 5 nm nore preferably 1.5 to 4
mm mnuch nore preferably 2 to 3.3 nm The length of the colum is
preferably 1 to 30 nm nore preferably 23% 5 nm nuch nore 10 preferably
2.5 to 3.5 mm, The prese invention is characterjz in.that .the .amount of
an Fe conpou?”(&tgra{lhésrt%‘ﬁﬂ Eie it 808 88 &3 ‘%gat%&ﬁesr é(&stcéjﬁjﬁé(
surface of t_aee%g@uh@w&nalﬁ weS ghtone EronPltedetbdife tdanspst ed after its
manuf acture is reduced to 15 a predeterm ned value or |ess. By reducing the

amount of the Fe Ebapguadubde nde hetial tieplrrmopfthdwidse asipamhdey

adhered to t ur f dur.i | di ng -t-0..a_predeter e val.ue or_|less, a
nol ded arti cEza?%g\ii ﬁgﬁ%xsg{eaf}?egr??v %lg%tp%ls eatb}ngﬁge a@og(})(rglgﬁaytsf%a e|05ruéj cy can

be obt ai ned. 220 cofameRH) O wighk ren ping sir-ase& dM\eHdital Ehapane
satisfies the followng condition (a). That is, (a) when 100 parts by
wei ght of th®rgfergldyi 8 epbunedr vihare 00 Ther 64 apptasi ghtthe arlunn Nshitric

aci d aqueous |yt i anpynt u | Wt
cl eani ng quE? f%%%%ﬁg'%ﬁg%itrlé mggfggggﬁ%%%gfggﬁG?F%hgfggi téﬁiggﬁﬁbb in
terms of an beedieaablyaed oo .Bhenngr afhke 1efihe hamfiunheotofllenfFd sconpound i s

1 to 100 ppb, prefer blé 30.1 to 50 ppb, @Dre Q;eferably 1 to 40 ppb, nuch
more pref er aBEFLeraRsy2d bap 0 i+ MAHS Py LEFéPdraBl §°1° t8 1 FYSHEh MOF & er ns

of the Fgyat gmpased 190 ot ke gy anu e Wien the amount of the Fe conpound in
terms of the"Fe atomi's larger than 100 ppb, the heat resistance |owers and

the col or of a nol ke aresents ihveolitimnndd lohamelatendlzgiongnt Hdnagr aoed e t ends
to becone worse.

t he col or teﬁﬂ?upge%é%b ‘iﬁé%é8§g R?ggbggFgggggﬁggﬁt%ﬁ;5$idé%%ﬁ%%%%%ging °
adhered to the surface of the granule when it is stored,
blended or transported after its manufacture is reduced to

15 a predetermined value or less. By reducing the amount of
the Fe compound or the total amount of the amide compounds
adhered to the surface during molding to a predetermined
value or less, a molded article having excellent heat
stability, color and transparency can be obtained.

20
(Fe compound)

In the present invention, the granule satisfies the
following condition (a). That is, (a) when 100 parts by
weight of the granule is cleaned with 100 parts by weight

25 of a 1N nitric acid aqueous solution, the amount of an Fe
compound eluted into the cleaning liquid of the 1N nitric
acid aqueous solution is 1 to 100 ppb in terms of an Fe atom
based on the granule.

The amount of the Fe compound is 1 to 100 ppb, preferably

30 1 to 50 ppb, more preferably 1 to 40 ppb, much more preferably
1 to 25 ppb, particularly preferably 1 to 10 ppb in terms
of the Fe atom based on the granule. When the amount of the
Fe compound in terms of the Fe atom is larger than 100 ppb,

the heat resistance lowers and the color of a molded article



The amount of the Fe conpound can be neasured by the 5 follow ng nethod.
That is, a quartz glass conical flask and a quartz glass bar are cl eaned
with a INnitric acid agueous solution in advance, and it is confirned that
t he ambunt of an Fe conponent in the cleaning liquid of the INnitric acid
aqueous solution is 0.1 ppb or less. 100 1|&arts by wei ght 10 of the granule

is then put into.th onf i d ni cal, flask apd_100 rts by wei ght of

Lhe TN niiri OERePocBLoNs  ETRiabns e SaacnIe CERas Fade Sty &rSa th « ne
confirmed gl ass-thanlafary WHEMWE.Ad &idmdaurkiarg ifsar, %H@Wcﬁsse&iiirfg et again
for 1 mnute and then left to stand to determ ne the anmount of 15 Fe by the

| CP enmi ssi on thee@rlerettiopdit o Ihefans mrgepotisaivantpgeawdlnt of the Fe
conpound on the surface of, \hes Eﬁé.“is'ée%éé@nﬁé&&&eéax?ybecgﬁ%a?ﬁ%&&t e he

granul e and a tank, ~“container or pipeée ng a materi such as “stainl ess
steel (SBS) feaniaiitiggeErodn tTheat nner avghdrt Ayliaysy eaadcan £haskGranount
of the Fe conpound adhered to the surface of the granule becones

signi ficant QUEUBRELENSLRBT AT GFSoflparedoflehe iIRsNyBri6fagHd aBigous

container of Jing 10k Aea603AKENTaRE AN 1B i WhledednBer themndlie: PUNt of
t he Fe conpoun adlhered to the surface 25 of the granule can rE)e reduced by
cl eani ng t he agr @rutemppoént aimithel claendngglicgusd sof trhieohN hitrsc pafder r ed

that the granul e should he stored or | ended by using a storage tank or

bl nd 1t ank. WABETHNGO LG b e PRRGE: VRS A0 o heh s @ Hnoun
of the 39gFe HOFRRUSH:QR & higs %ﬁrehagﬁtoﬁn@o @hRNELAESHAEQcdR e 13Nk 1S
nmeasured on a reqgular basis so that a granule having a predeterm ned anount

or nore of tRadr&0e@sumby Mgl oft ttiee dNoni br o aisedaquaocuhes miartufact ur e
o, 2,101 050 il kg ) e SR SRR 000 oShoL o LIRS0 ST o ©
thereto may Rrmixedndtie) aegtanul ethadi fgraz sidhts, adiftediaddin For
compound adh%r%gjﬁﬂilgg%.Q%L%rﬁegglggngtand to determine the amount of

15 Fe by the ICP emission spectrometry of a liquid phase portion.

The amount of the Fe compound on the surface of the
granule increases by contact between the granule and a tank,
container or pipe having a material such as stainless steel
(SUS) containing Fe on the inner wall. An increase in the

20 amount of the Fe compound adhered to the surface of the granule
becomes significant due to the corrosion of part of the inside
of the tank, container or pipe or the cracking of an inner
welded portion.

The amount of the Fe compound adhered to the surface

25 of the.granule can be reduced by cleaning the granule with
a nitric acid aqueous solution.

It is preferred that the granule should be stored or
blended by using a storage tank or blend tank whose inner
wall has been passivated. In this case, the amount of the

30 Fe compound on the surface of a granule stored in the tank
is measured on a regular basis so that a granule having a
predetermined amount or more of the Fe compound adhered

thereto is not used in the manufacture of a molded article

which requires a good color and transparency. A granule



The granule to be nolded in the present invention is 5 characterized in that
t he anobunt of the Fe conpound adhered to the surface of the granule falls
within a predeternmined range. The present invention is a method of

manuf acturing a nolded article by nelting and nolding a granule of a 10

pol ycarbonate resin stored in the tank atl2a tenperature of 280 to 380C,
wherein the granule is nolded after it is confirmed that the granule

sati sfies t hBaypoge ac PrGdateFIaed ENFWE @mRrRiOf hertte merpennd
invention is on.t finding.t t he i.S: put_ intqg.a bag
havi ng a pol ?gg%%%gnghF? r%o @gktg?nﬁ%egﬁs%%hc% Ig&t[}ﬁggé g'}sa\éldrp 3 \?éné—’lcic}n t he

i nner surfacamoand bfak$eoFeedompbandradieted etrde tadberfe rieo nidle isidy.f ace
of the granule and a nolded article obtained by nelt nolding 20 the granule

i s colored. FhetBEapidsertc bevalidad thdhy arrse dmeramtirn skt isfies the
1ou! o ngs CoRELLRR i)z dds AChLL Whd Gnfdifhie 320%EePOUAUAR haridhedhen

100 parts by weight o e granule Is cleane wth parts by wei ght
of MeOH, thetbothk aupfiateobf otlee cyramile, fEerleivitdnina predsteaminezin de
eluted into the cleaning liquid of MOHis 1 to 50 ppb based on the
granul e. Thé&3dS&i-c ani de, erucic amide and stearic ani de nmay be

col lectively referrgd E%eggg'{__aghggng gﬁoggsgnlg%&z%p rnuﬁ%tﬂ}%n%goga'

anount of the am de cofrpounds 1's prefera nore preferably 1
to 25 ppb, mMnolldedr eriefler ayt ynelt ity Ehd pio lekisey omgidrealgy anfilae. When t he

total anmpunt of the am de corrg?unds is.| arger t han 50 ppb, the heat
resi stant® POIWCETRPRESHFESLEF SEOKREAJAR BREi tRRX ot & tEIRRFaktEe Al di ng

13 the granyed h@Na%d-Q DARRRMPHER AMhINe DTS e dhe ool of tends
to beconme marked particularly when the Fe conpound is existent. The total

amount of thecafiidmecbnpautde guideu kel sd itstfeé es the above condition (a) .

(amide compounds)

15 The present invention is based on the finding that when
the granule is put into a bag having a polyethylene film
containing amide compounds as additives on the inner surface
and transported, the amide compounds adhere to the surface
of the granule and a molded article obtained by melt molding

20 the granule is colored.

In the present invention, the granule preferably
satisfies the following condition (b) in addition to the
above condition (a).

(b) When 100 parts by weight of the granule is cleaned

25 with 100 parts by weight of MeOH, the total amount of oleic
amide, erucic amide and stearic amide eluted into the
cleaning liquid of MeOH is 1 to 50 ppb based on the granule.
The oleic amide, erucic amide and stearic amide may be
collectively referred to as “amide compounds” hereinafter.

30 The total amount of the amide compounds is preferably
1 to 40 ppb, more preferably 1 to 25 ppb, much more preferably
1 to 10 ppb based on the granule. When the total amount of
the amide compounds is larger than 50 ppb, the heat resistance

lowers, the color of amolded article obtained by melt molding



5 «surface of the granule can be neasured by the foll ow ng nethod. That is,
a quartz glass conical flask and a quartz glass bar are cleaned with MCH
in advance, it is confirmed that the total anount of am de conpounds in the
cleaning liquid of MeOHis 0.1 ppb or less, 100 parts by weight of the
granule 10 is put into the confirned quart¥ gl ass conical flask, and 100
parts by weight of MeOH is added, stirred with the quartz glass bar for 1
mnute, |eft g*ﬂt? Siramy liep L epdRobiP sPecPne (iak Seg e £He YORPROLBIAAE Ehren | ef t

to stand to qQ£9 ' t f . am 0, n by _t he GC/ M5
of aliquid 1 q{)ﬁa{s%%%rer[? o%%‘%?%?ga%%%ﬁ%&g%gfﬁg ‘gl?n&geg@%rr%gunds

i ncreases by compdwaad ietererdtdrite. granul e and a paper bag having a

pol yet hyl ene fil mcontaining the am de conpounds as additjives on the inner

surface. Particul ari3f (REA LI HBOYRE GlaftifedT3dp HOTRAB AhedpeF&d bag-Mavi ng a
pol yet hyl gne %dé{;@céjeftglf‘ebbgaﬁﬁlé%a{fﬁg ﬂ%df@&‘ﬁ?%ﬁf@oﬁ%@zﬁﬂgw&m& ene
i Vi n'the tota

film my be oken by atron and an I ncrease nount of the
am de conpourtisatadizer edquart heylaad acaichlt hitagkand @ ghectreglasgrivdr cant .

25 The total anount of the am de_cqnpounds adhered to the surface of the
granul e can B¥§ &hfeaf chFl%eg[r‘ﬁolliIgli“h@dﬁf"&ﬁﬁl'eltv\H;hC%@FmeT‘ﬁet}E‘%‘f P& mount

of the am de @&@P%&@%@'aﬁﬁd@%é@&%’s b USHd1G: Fe dXth g aVi g @ 0! yer

filmcontaining amde conpounds as additives on the inner surface. 30 It is
preferred t hafe@hd safounppbf orhkede, cohpaant saby wehghtooél theoyranwke t he

am de conpounds adhered tq the surfac of the granul e should satisfy. the
above ragges.ls( Rt e 1‘%1e‘ﬁfén H?ﬁfféqlﬁﬁrti%eq]ﬁ%%e?ﬂmﬁﬁ/tnﬁﬁ(i SIHfbl t en
and nol ded at; §p LEWRR! BY Ui JHft 480véon 3805aabal di - PEY WA%h ERESGIA AN,

nol di ng, conpresSion nolding, extrusion conpression nolding, rotational
mol di ng, bl ovglagslibayr dior 3 shaeteextedsi 6a. stand for 2 hours, stirred

again for 1 minute and then left to stand to determine the
total amount of the amide compounds by the GC/MS of a liquid

15 phase portion.

The total amount of the amide compounds increases by
contact between the granule and a paper bag having a
polyethylene film containing the amide compounds as
additives on the inner surface. Particularly when the

20 granule is put into the paper bag having a polyethylene film
on the inner surface and transported, the polyethylene film
may be broken by vibration and an increase in the total amount
of the amide compounds adhered to the surface of the granule
becomes significant.

25 The total amount of the amide compounds adhered to the
surface of the granule can be reduced by cleaning the granule
with MeOH. The total amount of the amide compounds can also
be reduced by using a bag having no polymer film containing
amide compounds as additives on the inner surface.

30 It is preferred that the amount of the Fe compound and
the total amount of the amide compounds adhered to the surface

of the granule should satisfy the above ranges.

(molding)



Exanpl es of the nolded article include optical |enses such as spectacle

| enses, canera | enses, binocular |enses, mcroscope |enses, projector

| enses, Fresnel lenses, lenticular |lenses, fO lenses, head |lanp | enses and

pi ck-up 10 | enses, w ndow gl asses for autonobiles, roofs, head | anp covers,
buttons for nobile phones, and sheets suéd# as retardation filns, polarizing
pl ates, light diffusion plates, face plates (protective covers for neters),
hel net shields andh@i A¥aPHS6EF Ofl 41€sPEEFEhitcyeVERLiPh Tife MPAdRE @M i ng

met hod of thﬁoﬂpgaegtt ian\{:(ae[ﬂ'fde%til.lsre %(%v%%toag:%o%sé(?/o .Seglotlﬁiﬁgl ﬂ'nag/.ptbiecal
| enses, especrally spectacle Ienses because a nolded artic avi ng
excel |l ent heatjecediost aadelinggl aomprdssdtoal mdlghing ,r snadddiasice
(transparency) can be obtained. 20 According taq the present invention, a

mol ded arti c FEOMPEEFEHGTa MOHBRY YIFAFATIOP MG d1EbIRL Y NP OFore

preferably OgfoL@ waer,a 5 mmthick flat plate is neasured by a
t ranspar eélncysrrgt ho%x?%‘ accordance with ASTM D1925 can be obtai ned.

Accordi ng to the pEszsapilessnvErtheomoldedpbdedc2d mnt¢lede dhdayyl dehseasl |1 ght

transmttance o referably_90.% or nore when a 2 mpthick flat plate is
reasured n SECOr BENEBCChPLRSI LPISABe TS HIEs ol G Gt ERes

preventing ngfhods3ReThen¥eeseprdiaa@dy Qs MBidb Of1dHLuenting the
coloration of a nolded article when a granule of a polycarbonate resin is
nol ded, wher dienttikee lgrraiehesesat £8f 1esses hehedd Viangwridirtdesn afal) pithe ugr anul e
preferab satisfies t.he above condition 15 (h). in addition to,the

condi ti anal(a CPRE SrodET A FTAEST S Pr & ngﬁki/l]aer‘?’opqqoc%’ q'éer?sd TamRcially
a spectacl e keRers,( #ditdnte Por® mdUigleeFIRREENand etest AU s

ultraviol et absorber, bluing agent, antistatic agent, flane retardant, heat

ray screeni ggtageation fivtescoaladieingiel atesg lilahdréstewsion plates,
face plates (protective covers for meters), helmet shields
and wind-proof plates for bicycles.

15 The manufacturing method of the present invention is
advantageously used to mold optical lenses, especially
spectacle lenses because a molded article having excellent
heat resistance, color and total light transmittance
(transparency) can be obtained.

20 According to the present invention, a molded article
having a color (YI value) of preferably 0.3 to 3.0, more
preferably 0.5 to 2.0 when a 5 mm-thick flat plate is measured
by a transparency method in accordance with ASTM D1925 can
be obtained. According to the present invention, a molded

25 article having a total light transmittance of preferably 90 %
or more when a 2 mm-thick flat plate is measured in accordance

with IS013468 can be obtained.

(coloration preventing method)

30 The present invention is a method of preventing the
coloration of a molded article when a granule of a
polycarbonate resin is molded, wherein the granule satisfies
the above condition (a).

The granule preferably satisfies the above condition



bri ghteni ng agent), pignent, light diffuser, reinforcing filler, other
resin and el astonmer may be contained in the 10 granule in limts not
prejudicial to the object of the present invention. Preferably, the rel ease
agent conprises 90 w-06 or nmore of an ester of an alcohol and a fatty
acid. The ester of an alcohol and a fatthp acid is, for exanple, an ester of

a 15 m)nohydrl ¢ alcohol, and a fatty acid and/or a partial .or whole _ester of
a pol yhydric @) cdmoladghid 01 4t f%l%n%%t@’ - ofthe MR ALt i i®hol

and a fatty adl g 03<pagher ahlharta Pl Ok Beuaaahyds i Sraleahnl haying 1 to

20 carbon ato turate atty aci avi ng on at omns.
The 20 partlal or mhole ester of a polyhydric alcohol and a fatty acid is
preferably a part.ial or whole ester of a polyhydric alcohol having 1 to 25
carbon at oms ‘@¢iF 38 rated fatty acid having 10 to 30 carbon atons.

Exanpl es gf the e%&ﬁélé&s@a@%@h%a@ s%la%qhqlzeanduﬁtrgéléaéﬂraa;s%%&tty acid
i nclude stearyl stearate, palmtyl palmtate, butyl stearate, nethyl

| aur at e and |h§toplrm)yﬂlgemal Aintatstatout agenthi (ﬂiasmaemquarsiaem,atlteats ray
preferred. Exagpl es _of the '{)acﬁ“ al ol {fe‘{ of ai %gh dric _al cohol
and a sat ur at®sd SERP &9 cf%\gh YT i et e Gy ceri de
stearate, trigiviidieplRAmR)E, Wb'lﬁél& SRS T @é\p@fa@@mge
behenate, pentaerythritol nonostearate, pentaerythritol tetrastearate,

pent aer yt hri tfgll legt.r gydlen gewitre anst (ﬂdgﬁsé?r@elglfqﬁ}blbmmm én bﬂ”fﬂwenyl
bi phenat

whol e g?er%(r)ftgntaaln élgn lénel&y % i tpﬁte%suc aqylc:hhg:g ﬁééfﬁ f%ﬁ %nrgexsggl{ Eaia?lat gr

Qut of these jesttS,odonogl yceri de stearate, 5 tri gI yceri de stearate,
pentaerythritol tetrastearate and a _m xture of triglyceride stearate and
stearyl stearate af&efgrefdptefhe 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
15 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
20 partial or whole ester of a polyhydric alcohol and a fatty
acid is preferably a partial or whole ester of a polyhydric
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
25 saturated fatty acid include stearyl stearate, palmityl
palmitate, butyl stearate, methyl laurate and isopropyl
palmitate, out of which stearyl stearate is preferred.
Examples of the partial or whole ester of a polyhydric
alcohol and a saturated fatty acid include monoglyceride
30 stearate, diglyceride stearate, triglyceride stearate,
monosorbitate stearate, monoglyceride behenate,
pentaerythritol monostearate, pentaerythritol
tetrastearate, pentaerythritol tetrapelargonate, propylene

glycol monostearate, biphenyl biphenate, sorbitan



The content of the above ester in the release agent is 90 wt% or nore, nore
preferably 95 wt % or nore based on 10 100 wt % of the rel ease agent. The
content of the release agent in the granule is 0. 005 to 2.0 parts by

wei ght, nore preferably 0.01 to 0.6 part by weight, nmuch nore preferably
0.02 to 0.5 part by weight based on 100-4rarts by wei ght of the granule. 15

The heat stabilizer is selecteg fhonlg Ehosghorus-based heat stabil.i zer,
sul f ur - based™RBREtearaha:i ZertANdPRFYdePEBAPREROP PR R HeR L QaMNlfer. The

phosphor us- basedNER! o5 (AliekrRrycha IIOSRAL Qs q@Sitha RN LE aci d,
phosphonous aci d, phosphonic acid or 20 ester thereof, as ‘exenplified by
tri phenyl phbsphistearaties( nonyl phenyl ) phosphite,

tris(2,4-di-tert-butyl phenyl)phosphite, .

tris(2,6-di-tert- b§f13¥7I gﬁeﬁéﬁfghﬁgﬁﬁe, PRI I SHRATE S r i oct v
phosphites tti-eghgdescylaspBesnrhte, gentdhdegyharvpephesyta #POsPRtEGand a

di octyl monophenyl “phosphite, di isopropyl monophenyl phosphite,

nmonobut yl di phémyplurepieds Shiligd.y ceanicde Sflegingiten @ndp isgsairivile s teemadst @rgi phenyl
phosphite, bis% EQ}%i-tert-butyl-4-nethy|phenyl)pentaerythritol 30
diphosphite,pf, -netﬁ?lenebis (4,6-di-tert-butyl phenyl)octyl phosphite,

bi s(nonyl phenyl ) perhaecohftentobfditheospdiiee ester in the release agent
bis(2,4-di-tert-butnghenyl)pentaerythritoI di phosphite, distearyl

pent aer yt hri 46 98i Phesphi Perey r BLe P phesPREY €95 ML % 19F aranA Dasshioat e,

et YOO e diosie, o pheny!enoor ¢ hoveny| phosphat e
benzenephosphonat eThdi @britydntbefzee prdepkenadent in thegepylule is 0.005
benzenephosphonate, tetrakis(2ﬂ4-di-tert-butylphenylz-4,4'-bighiﬂxlipe
dlphosph0n|t§9 2.0 parts by weight, more preferably 0.01 to 0 9] Y
weight, much more preferably 0.02 to 0.5 part by weight based
on 100 parts by weight of the granule.

15 The heat stabilizer is selected from a
phosphorus-based heat stabilizer, sulfur-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

20 ester thereof, as exemplified by triphenyl phosphite,
tris (nonylphenyl)phosphite,
tris(2,4-di-tert-butylphenyl)phosphite,
tris(2,6-di-tert-butylphenyl)phosphite, tridecyl
phosphite, trioctyl phosphite, trioctadecyl phosphite,

25 didecylmonophenyl phosphite, dioctylmonophenyl phosphite,
diisopropylmonophenyl phosphite, monobutyldiphenyl
phosphite, monodecyldiphenyl phosphite, monooctyldiphenyl
phosphite,
bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol

30 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,



tetrakis(2,4-di-tert-butyl phenyl)-4, 3" -bi phenyl ene di phosphonite, 10
tetrakis(2,4-di-tert-butyl phenyl)-3,3"-bi phenyl ene di phosphonite,

bi s(2, 4-di-tert-butyl phenyl)-4-phenyl - phenyl phosphonite and
bis(2,4-di-tert-buty|phenyl)-3-pheny|-pheqyl phosphonite. 15 Qut of these,
tris(2,4-di-tert-butyl phenyl)phosphite, 1

tris(2,6-di-tert-butyl phen I)phoiphite, ,

tetrakis(2, 4 HietaML mh%ﬁléwetrﬁﬂ YA DE L I REGFRIRE € o RSN t e,
tetrakis(2, 46~ - Ut'&ﬁﬂﬁﬂwl N e ERQ%QyLﬁﬁgg i ite,
tetrakis(2, 4-pglio-S erattt-elt:))'ut% phe ylr%qrg(?cgr't-}%ig phenylene p%ﬁfﬂbg‘g oni 2,

bi s(2, 4- di - t phiodpitatdephetiyddty- iersphattenydi dhospdhon] trhoswitate,

bi s(2,4-di-tert-buytyl phenyl)-3-phenyl - phenyl 25 phosphonite are preferred,
and tetraki é(lﬂ‘,e%f’&?ll- E‘b%‘lged%ﬁl%}r%éﬁﬁa)tp% + ‘?leljglr}fﬁ’g% e%*?‘bﬁ%@%ﬁ%’ﬁ?te is
particul agl y farpigifebendth B SHo{td he  phosphorus-based heat stabilizer
in the granule’is "preferably 0.001 to 0.2 part by weight based on 100 parts

30 by wei ght teftnake syi2arin & - ety thaniel st 417 -phglenyikeme st abi | i zer
i ncl ude pengﬁe@¥}hrigg!-tetrakis(3-|aurylthiopropionate),
pentaerythritdﬁl é%?gkls -nyristyl thiopropionate),

pent aeryt hri tt@tradirald sd -t istteary] But wisampnat £) 3 Jlﬁl;jphenylene
di lauryl -3, 3' -t hi odi propi onate, dinyristyl-3,3"-thiodipropionate and
di st earyl - 3, 3iphgsadigiiditonate, out of which

bent acr ythr i CHCR R SRS SRS S o ibenylene

di l auryl - 3, 3'dGitgioxpHumopieonat e and di nyristyl -3, 3" -t hi odi propi onate are

preferred. bis(2,4-di-tert-butylphenyl) -4-phenyl-phenyl phosphonite
and bis(2,4-di-tert-butylphenyl) -3-phenyl-phenyl
phosphonite.

15 Oout 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

20 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

25 phosphonite are preferred, and
tetrakis(2,4-di-tert-butylphenyl) -4,4’ -biphenylene
diphosphonite is particularly preferred. The content of the
phosphorus-based heat stabilizer in the granule is
preferably 0.001 to 0.2 part by weight based on 100 parts

30 by weight of the granule.

Examples of the sulfur-based heat stabilizer include
pentaerythritol-tetrakis(3-laurylthiopropionate),
pentaerythritol-tetrakis (3-myristylthiopropionate),

pentaerythritol-tetrakis (3-stearylthiopropionate),



Pentaerythritol -tetrakis(3-laurylthiopropionate) is particularly preferred.
The t hi oet her-based conpounds are 10 comercially avail able from Sum tono
Chem cal Co., Ltd. wunder the trade nanes of Sumirizer TP-D and Sumri zer
TPM and can be easily used. The content qof the sul fur-based heat

stabilizer in the granule is preferably d-%01 to 0.2 part by weight based

on 100 parts lM ‘0{%?@1“% %f tﬁq&g@% Exarrpl es of the hindered

phenol - based et abi'l"i zer T eet hyl ene

gl ycol - bi s 3d(131yb:&rsttyl1uByl3J5~mﬁtddepr43§mthame/eryl ) propionate],
1, 6- hexanedi ol - bi s[ 3- (3, 5-di -tert-butyl-4-hydroxyphenyl) . 20 propi onate],
pent aer yt hr| fiéIStleétrﬁf&k@sPé '@@J@%PQ%HO%RWI QPt iﬂ/’ar"ﬂkWhenyl )pr opi onat e] ,

gcgagetc?/: met %%fn%f@ yté&{rilits é: ter buty hlh@d%%zyl ) benzene,

N, N- hexangt hpb@mamry(t&rﬁt«hl-%@rﬂrdhnwd}mmcbuyythmmm de) ,

3,5-di-tert-hy I %drqu benzyl phosphonat e- di et hyl 30 ester,
tris(3,5-di- fié t]y Hﬂé’ﬁ@ﬁ’ﬁﬁ‘; féﬁﬂrate and

3, 9-bis{1, 1-dij Wﬁlﬂt‘y@ [3p'3(’3-ttl‘ﬁr6d W%Jl(ﬂﬁﬁ’éjr% Preferred.

met hyl phenyl )'pr 6pi onyl oxy] et hyl'}-2,4 10-tetraoxaspiro (5, 5)undecane, out
of which 19 mwhﬂdﬂmraQrSLMwirﬂﬁmmme) s opionate is

particul arl yﬁp %ferred The onte ,TB der g gnol based heat
stabilizer i &oe GHatdive F? ©Br era I PartoBPHT Yt Dased
on 100 pa§ts comm-cARIIARE A0fa 11 1 aﬂt&ne Sumftdiﬂld rendl @41 |éght websorber is

preferably at |east one ultraviolet absorber selected fromthe group

consi sting under the trade names of Sumirizer TP-D and Sumirizer TPM
and can be easily used. The content of the sulfur-based heat
stabilizer in the granule is preferably 0.001 to 0.2 part
by weight based on 100 parts by weight of the granule.

15 Examples of the hindered phenol-based heat stabilizer
include triethylene
glycol-bis[3-(3-tert-butyl-5-methyl-4-hydroxyphenyl)
propionate],
1,6-hexanediol-bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)

20 propionatel,
pentaerythritol-tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl) propionate],
octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propionate,

25 1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-
hydroxybenzyl) benzene,

N,N-hexamethylenebis (3,5-di-tert-butyl-4-hydroxy-
hydrocinnamide) ,
3,5-di-tert-butyl-4-hydroxy-benzylphosphonate-diethyl

30 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-tetraoxaspiro

(5,5)undecane, out of which



of* a benzotri azol e-based ultravi ol et absorber, benzophenone-based
ul travi ol et absorber, triazine-based 10 ultraviolet absorber, cyclic

i m noest er-based ultraviolet absorber and cyanoacryl ate-based ul travi ol et
absorber. Exanples of the benzotrlazoleéggsed ul travi ol et absorber include

2- (2- hydr oxy- 5- nethylphenyl)benzotrlazol

2- (2- hydr oxy- rt-gct ot ol S h
2- (2- hydr oxy- %té% éﬁ 3‘y @Z‘nylct ph:e%z}-l ﬂdt?]']t rfa?;cfroxyphenyl
2- (2- hydr Oxy-p?fdpe.rdrrah:lﬁ vils Epaﬂmiﬂndlrﬂﬂwlpréfemd‘dd)r oben@zmdntaeimj &f the

2,2' -met hyl enebis[4-(1,1,3,3-tetraneth Ibut f é
benzotrlazolhﬂnﬂ ﬁﬂmmﬁﬂno%ﬂpased hea sta izer in the granule is

2- (2- hydr oxy p3eFelia18/ o Rty lihenyl }Renz @y W% based 100 t
2-(2- hydroxyP%E% dﬁltert but yl phenyl ) - 5- cﬁﬁgrobg%zcr %ﬁﬁ afg1e parts

g 8 Eygrbxytgr ?;emgitm:df a:ﬁ;d ;glaiyﬂ)ebtenzot riazol e,

ydr oxy- erf{-oc en ri
2- (2- hydr oxy-5-ter hﬁu?ikgﬁgﬁ ﬁ%ggﬂ% é;erlls preferably at least
2- (2- hydr oxy 04160919?6)!19'5’@%‘1%@ QB@@P}Béi‘as?élé‘oted from the group consisting
2,2' - et hyl enebi s(4-cunyl - 6-benzotri azol ephenyl ),

(
2
2, 2' - p- phenyloghebibsz S hiawobeaias e oﬂé;raamblet absorber
[
t

2- [ 2- hydr oxy 5, 6- t rah dr hthal

o e Hesstiechs B4 SR P SR S azine naged of
or nore. 102- A-HPAEriBNEtd dﬁd’bﬂéﬂ’le@#c)lﬁeﬂéﬂhﬁ'io%@ﬂe&, based ultraviolet
2- (2-hydroxy-5-tert- octylphenyl)benzotrlazole

2- ( 2- hydr oxy 2PsRrdReuARDIHAAY aﬁéﬁ;ﬁ%ﬁ%ﬁed arieaviplet absorber.

2 2 o) gt Y T S S SRS i o
bénzotriazolthM@dﬂuﬂuﬂZ hyﬁtdky 5- methylphenyl)benzotriazole,
2-[ 2- hydr oxy-3 %g 5, 6- tetrg@ydr ht_hal i m donet h

|)-5-
met hyl phenyl [ezdtidReel & dr SRR enzgtlllazole
2- (2-hydi gxy-3- t2e‘lﬂydygi’w‘@]:%udl)éﬁ?ﬁy:l(ﬁl{érfqulﬁhéﬂ’ﬁlbenzotriazole,

- (2-hydroxy-3-tert-butyl-5-methylphenyl) -5-
chlorobenzotriazole,
2,2" -methylenebis[4-(1,1,3,3-tetramethylbutyl) -6- (2N-
benzotriazol-2-yl)phenol],
20 2-(2-hydroxy-3,5-di-tert-butylphenyl)benzotriazole,
- (2-hydroxy-3,5-di-tert-butylphenyl) -5-chlorobenzo-
triazole,
- (2-hydroxy-3,5-di-tert-amylphenyl)benzotriazole,
- (2-hydroxy-5-tert-octylphenyl)benzotriazole,
25 2-(2-hydroxy-5-tert-butylphenyl)benzotriazole,
- (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-
30 methylphenyllbenzotriazole. They may be used alone or in
combination of two or more.
- (2-hydroxy-5-methylphenyl)benzotriazole,
2- (2-hydroxy-5-tert-octylphenyl)benzotriazole,
2- (2-hydroxy-3,5-dicumylphenyl) phenylbenzotriazole,

t wo



22" -nmet hyl enebi s[4-(1, 1, 3, 3-tetranet hyl butyl)-6-(2H
benzotri azol - 2-yl ) phenol] are nore preferred. 10 Exanpl es of the
benzophenone- based ultraviol et absorber include 2, 4-di hydroxybenzophenone,
2- hydr oxy- 4- net hoxybenzophenone, 2-hydrg%y-4-octoxybenzophenone,

2- hydr oxy- 4- benzyl oxybenzophenone, 15

2- hydr oxy- 4- Bet hoxy42+ _fo n nen: 1 -5-
2-hydroxy-4-g§égo§%§59§g:Shﬁé&?r%ﬁ@gﬁate egﬁlo ﬁgﬁgﬁg,
2, 2' - di hydr oxhidérobehavyiréazodleenone, 2,2',4,4'-tetrahydroxybenzophenone,

2,2' -di hydroxy-4, 4' -di met hoxyhenzgphenone,_ 20

2, 2" - di hydr oxy?4, Bt ﬂéﬁlﬁg&fb[ -~ d!]u:}s[}’l'ftc?iﬁé‘%lyw&ﬂei6' (2H-
bi s(5- benzoyhafzByes @%k122m8hh Rany laHeet hane,

2- hydr oxy- 4- n- dodecyl oxybenzophonone and

2- hydr oxy5 4- RetlBokydZoxyarbdRy Be 3z Gplt@tarpdy ddapipitesl infi ddwe thy azi re- based
ul travi ol et absorhe 25 .1 ncl ude .

> (4 6 i pheloEoY 1Bhen I BRI S arole ars FSSGHEINaS | and

2- (4, 6- bi s(224-(di-mpakpnentlertlod: %rlfpﬂé\?jlﬂ'b%dlzldtﬁaidl@t%d oxy] - phenol .
30 Exanpl es of the cyclic imnoester-based ultraviolet absorber include

2, 2' - bi s( 3, 12pehzariAydenedis)4- A2, 3 phahaaediigiBity lherfrolddi n- 4- one) ,
2,2' -m pheny i.S(¢3,,1~ben i n-4-~0

> 5 (aPa T yPERER AP Y H M 0 pore prefprrea.

2,2' - (2,86 napht hal erapbilee3pi- haez brazophénone)based ultraviolet

2,2'-(1, 5-napht hal ene) bi s(3, 1- benzoxazi n- 4- one,

2,2' - (2- met hgPSErERENYPERSNIS (3, FBIERYRTZPRiROne

220 A MR EBHE 070 S e
2, 2' - p- phenyRe hglbireoky,- i-loetoxyienzophemone ,
2’2I-(4’4I-d59g§%¥£§99%QE% %@%k@%ﬂﬁgéﬁﬁhﬂﬁﬂﬁﬂﬂe) and

15 2-hydroxy-4-methoxy-5-sulfoxybenzophenone,
2-hydroxy-4-methoxy-5-sulphoxytrihydrate benzophenone,
2,2’ -dihydroxy-4-methoxybenzophenone,

2,2’ ,4,4’ -tetrahydroxybenzophenone,
2,2’ -dihydroxy-4,4’' -dimethoxybenzophenone,

20 2,2’ -dihydroxy-4,4’-dimethoxy-5-sodiumsulfoxybenzo-
phenone, bis(5-benzoyl-4-hydroxy-2-methoxyphenyl)methane,
2-hydroxy-4-n-dodecyloxybenzophonone and
2-hydroxy-4-methoxy-2’ -carboxybenzophenone.

Examples of the triazine-based ultraviolet absorber

25 1include
2-(4,6-diphenyl-1,3,5-triazin-2-yl) -5- [ (hexyl) oxy] -
phenol, and
2-(4,6-bis(2,4-dimethylphenyl)-1,3,5-triazin-2-yl) -5-

[ (octyl)oxy] -phenol.

30 Examples of the cyclic iminoester-based ultraviolet
absorber include 2,2’ -bis(3,1-benzoxazin-4-one),
2,2’ -p-phenylenebis (3, 1-benzoxazin-4-one),

2,2’ -m-phenylenebis (3, 1-benzoxazin-4-one),

2,2’ -(4,4’ -diphenylene)bis (3,1-benzoxazin-4-one),



2,°2' - (2, 6-napht hal ene) bi s(3, 1- benzoxazi n-4-one) are preferred, and

2,2' -p-phenyl enebi s(3, 1-benzoxazin-4-one) 10 is particularly preferred. The
conpound is conmercially available from Takenoto Yushi Co., Ltd. under the
trade nane of CEi -P and can be easily used. Exanples of the

cyanoacryl ate-based ultraviol et absor ber?} ncl ude 15

1,3-bis[(2"- no-3 ,3' -di.nhe cryd oyl )oxyl-2. 2-bis[ {2

- cyano- 3, 3-di(%%eny dcg:,yqatﬂlkﬂ}qb%%lﬁ%)t Vil ﬂp’rlg)[%ln%z%%%mn 4 one) ,

1, 3-bi s- [ ( 2- eya10- @ ,F-digpeihd Baie) oyd ) Dxy]benzesezidhe-oagpunt of the
ul traviolet absorber is preferably 0.01 to 3.0 parts by weight, nore

preferably 0.202'tol 2-medark -DyPh@ghene 2ol s hl eerzp¥E radt9ne) 05 to 0.8

part by weig ased o Q. _ j f le. Wthipithe
above range, rbt’szttjf f%i%&ﬁ?%i%ﬂéﬁgﬁ%ﬁ%?ﬁtg %%ﬁg%%égﬁv?d%%gi oégd

pol ycar bopat & ,r#si (2 1ot e a5 i plod ey beareoy 16 1B | D-logptoxazinnd - puepose. 25
Exanpl es of the bl uing agent include the Macrolex Violet B and Macrol ex

Bl ue RR of B&Er Uo.thasw, amd 1dPReey JeeRHF bhe! BPERZRXIZHR-Er@Reant Co. ,

Ltd. The bl uing: agents i$iSid@FtdNe bhik 65 2BiNgns 8.y eh | PVhENTEHET the

granule. Since a granule provided wth weatherability contains a 30
pr edet er m ne ,&foult, Ofnahtha kene od st (Abbordrzoxaz mt edne prarel e of the

ol ycarbonate resin is apt.t tinged with . I accordin o "the
oot on and TR by AR Py Do et B3 SO SREok ot toue )
transpar ggcy itso_paéktsirtqﬂtaﬂy | SRSt d Frdrl t itgd %fomp&ﬁ;d)fié heonbddd dig jagent i s

22 very effective. The anount of the bluing agent is preferably 0.05 to
1.5 ppm nor evwigfadrlgbifyom Takemato hbaoed bhdt hindgratilectrade Bamwep! es

The fo! Loung xamlosan gy o ded o Lurdder 11 Lustrate the present
follow ng nethods. Examples of the cyanoacrylate-based ultraviolet
absorber include

15 1,3-bis[(2’-cyano-3’,3’-diphenylacryloyl)oxyl-2,2-bis[(2
-cyano-3, 3-diphenylacryloyl)oxy]lmethyl)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,

20 much more preferably 0.05 to 0.8 part by weight based on 100
parts by weight of the granule. Within the above range,
sufficiently high weatherability can be provided to a
polycarbonate resin molded article according to application
purpose.

25 Examples of the bluing agent include the Macrolex
Violet B and Macrolex Blue RR of Bayer Co., Ltd. and the
Polysynthrene Blue RLS of Clariant Co., Ltd. The bluing
agent is effective in erasing the yellow tinge of the granule.
Since a granule provided with weatherability contains a

30 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 provide natural transparency to

a sheet or lens in particular, use of the bluing agent is



() nethod of determ ning the anmount of a Fe compound on 10 the surface of a
pellet A 300 m quartz glass conical flask and a quartz glass bar were
cleaned with 100 mM of a IN nitric acid aqueous solution in advance, and it
was confirmed that the content of a Fe onent in the cleaning liquid of
the IN nitric 15 acid aqueous solution was 0. 1 ppb or less. The quartz

glass conic de enpty, 100 g of the pellet was put into the
flask, and 18%1? %? the iﬁanltrl c acid aqueous solution was added and

stirred with the qaet amghassobathéarluingiaggret idesafertdlmly vad efd to

stand for 2 hours, stirred 2Q agaiin for 1 mnute and left to stand _to
det er mi ne t hé -CoRPBNtMOTLS PERE SF %&tyo%?ﬁ:oall PPy b@r?féﬁoﬁotrl?‘? Grarliecp

em ssion spectronmetry and express the weight of the Fe atomin the Fe
conmpound eluted into the cleaning liquid of the INnitric acid aqueous
sol ution s Exeowdest ration (ppb) based on the 25 weight of the pellet. (2)

met hod of determ nj th t ot.al anou of am de nds ei ¢ am de,
eruci ¢ am de and s#glgr' 1%161@) e&‘ﬁnpﬁ Ss Y ade oft ngodgtﬁ 1‘{% %K 300 m
quartz gl ass jqQQristdatld agle PrbserUalvert @55, DdERMe ndlag@N @A rMd by100 m
of MOH in advance, and it was confirned that the total content of am de

compounds | nwmghtca@dnﬁﬁgluaﬁapaswemmadasbw the ﬁmﬂlﬁwlr&@etﬂ@@%uartz

gl ass conic fla d . pekl et into
the flask, an & 100%%%{%%—48\%;%?%8%%8 ng %Ilngrmrqlg gkt% Fef "g)uar@ gﬂ ass
bar for domi nute. ‘ihe Muetawas dfefat ped 1sttand for 2 hours, stirred again for

1 mnute and left to stand to determne the total content of the am de
conpounds in a 5 | PgdP @ Phade1ssr B8RSy M feﬂfﬁtﬁl‘eﬁﬁ%deésqlﬁf%t% Stl@sswei ght

g];nf:gﬁt ?g‘t ?gn %w%gs%ﬁe?jt 1?%1:6%{&10?%{1#[‘6911\5 et. 1800%) 1?for (vl
val ue) solution in advance, and it was confirmed that the content
of a Fe component in the cleaning liquid of the 1N nitric
15 acid aqueous solution was 0.1 ppb or less. The quartz glass
conical flask was made empty, 100 g of the pellet was put
into the flask, and 100 g of the 1IN nitric acid aqueous
solution was added and stirred with the quartz glass bar for
1 minute. The solutionwas left to stand for 2 hours, stirred
20 again for 1 minute and left to stand to determine the content
of the Fe atom in a liquid phase portion by ICP emission
spectrometry and express the weight of the Fe atom in the
Fe compound eluted into the cleaning liquid of the 1N nitric
acid aqueous solution as a concentration (ppb) based on the

25 weight of the pellet.

(2) method of determining the total amount of amide
compounds (oleic amide, erucic amide and stearic
amide) on the surface of a pellet

30 A 300 ml quartz glass conical flask and a quartz glass
bar were cleaned with 100 ml of MeOH in advance, and it was
confirmed that the total content of amide compounds in the
cleaning liquid of MeOH was 0.1 ppb or less. The quartz glass
conical flask was made empty, 100 g of the pellet was put



Af'ter the pellet was dried at 120C for 5 hours, it was nolded into a flat
plate having a length of 70 nm a width of 50 mmand a thickness of 5 nmm by
an inj ection nolding machine at a cylinder tenperature of 300C and a nold
tenperature 15 of 105C. The color (Yl valye) of this 5 mmthick flat plate
was neasured by using the Col or-Eye 7000A of Grater Macbeth Co., Ltd. and a
Clight sourcecd gevipIeRNaia locel By MEGPLARNGANL! Ind d¢ AASgd Sl

met hod based on ASTM D1925. Al though the Yl val ue changes by the anmount of
an additive, t2@ ghentzhelagwbatr Dir tlheiaddet | vthe NeDHewaate f tdte cdlaordat i on

at the tine qf | di ng becqomes | ess _and heat. resi stance, .becones hi gher as
the Yl val ue%ﬁég%ng’?ugﬁﬂl Isg-‘rl.rr fo A% §9%gHt W%%%&%%?%ﬁ%‘fhe
pel l et was driedetbrhd®e the BolRAUr sontbntVes PR dafli ddt@onpdhdds PiRte

having a length of 90 mm a width of 50 nmmand a thickness of 2 nm by an
i nj ect i onS nolldiavg drpbigisee Poat ignchli GEHENSt 2P 2R 1R eS OFhe 30T ahdvesl gt d

t enperat ure C._. T t 1Lt of .this : ick flat 30

pl ate was neé)gjrt% t‘i"ﬂﬁe C%ﬂﬂoé%@%n%@‘ﬁe?ﬁo%% r%-'s of&%érﬁr%hﬂtlgﬂ%dﬁ Ot3
accordance wWMdoH 83134 ebnderaipiteidn (Al asdse® o §16d | wd Bgh@4dof Thige

pol ycarbonate resin powder and the additives show in Table 1 were m xed

t oget her (com$dsi&b-on A) in the ratio shown in Table 1 and the resulting
m xture was nelt extruded w th a doubl e-screw extruder by using production
equi pnrent 5 for the manufacture of a polycarbonate resin pellet to obtain
36 tons b pelld)et scolbirendingyadne:)st or age of pellets) The obtained pellets
were blended in a stainless St%ﬁ‘!%?klo (§US)G€12I end tank for 8 hours and
transferred to an SG&SEr e wafh &Y &4 dml Qrffu& BoYHE -ard

peripheral equyPRBNEdMIOSSE ol PSLEHES IS ﬁa@'iﬁ?“&‘ie%g@f‘&h P mh€S8 AR Her e
used. As for cleaning work, the insides of The tanks were cl eaned
of 50 mm and a thickness of 5 mmby an injection molding machine

at a cylinder temperature of 300°C and a mold temperature
15 of 105°C. The color (YI value) of this 5 mm-thick flat plate
was measured by using the Color-Eye 7000A of Grater Macbeth
Co., Ltd. and a C light source at a view angle of 2° in
accordance with a transmission method based on ASTM D1925.
Although the YI value changes by the amount of an additive,
20 when the amount of the additive is the same, discoloration
at the time of molding becomes less and heat resistance

becomes higher as the YI value becomes smaller.

(4) total light transmittance

25 After the pellet was dried at 120°C for 5 hours, it
was molded into a flat plate having a length of 90 mm, a width
of 50 mm and a thickness of 2 mmby an injectionmolding machine
at a cylinder temperature of 350°C and a mold temperature
of 80°C. The total transmittance of this 2 mm-thick flat

30 plate was measured by the NDH-2000 of Nippon Denshoku Co.,
Ltd. in accordance with IS013468.

Example 1

(manufacture of pellets)



by circulating a 20 6 nitric acid aqueous solution and a 15 surfactant for 5
hours and further rinsed with pure water, and then conpressed air was bl own
into the tanks to dry them (bagging and transportation of pellets) The
pellets in the product tank were put intq a paper 20 bag having a capacity
of 25 kg and a pol yethylene filmon t he 4%ner surface over 6.5 hours. 20
paper bags of the |l ets were chosen f.romthe abo paper. bags and
transported from JQE‘SrP?J«SyY‘E%b%%%&&?e‘-“i ROVPHE alf}%ghgsa({fcgjs'fl %? 1Y 500 kg
(20 bags, eagh eepiai Nivremidek@ogethle pebhebs) tabnt Af Peldiad Satio
transported to the warehouse in the U S. was blended by a tw n-cylinder

m xer for 5shionit €8 Tabke dpand e Ixasilting makpref wahdngkl leattsyuder) were

transferred I t h l.e. - rned to
Japan. The tg]g 5’?‘ gn@éﬁ??gf E%%HZ%#%%%%%%&ES %ﬁ@%ﬁcﬁ#{; egﬂlgpén%g&of each
pell et when ffhe tipemasisf oonirad 6€ch poliyyberbagsa tkhawe sign defdletet ez i | m on
the inner surface were transported to the U S. was neasured. Wen they were
returned to 3&p&RTEn Ah@e &S bottl e, no adhesion of the anide conpounds
was seen. 25 The anmpbunts of the Fe conpound and the am de conpounds adhered
to the surface of each pellet (1) returned to Japan were neasured. The
color (Yl val(bdenaricha @rel dtqgtage tafanpsiiltataice of a nol ded article obtained

by nolding the 5 pellet (1 re asured. The characteristi roperties of
The bel 1o (1) andTPRCORTAIBER Ha s BRoBdh ] SRdeqriiaantr ot o dracs

obt ai ned; §r oMt PeLh&ttdnk rate BBAYE drih Tahhe rérreBX@dBiesds H-oaueel | et
(2) was obtained in the same manner as in Exanple 1 except that a bl end

tank, producttamdnk Fhe biend plaakal prodiphdranknandipewipherheaipmeadr ago
wer e used. 1‘;’?‘% char a%tdeeri Swtir% R %pertd' smofntthhe Ipq_lel et (920) Wand thee
characteristic ﬁreoﬁéll’sti &8 of & m}l Jed Cart el'e obtaited Fom™ s S e Se’l | et
(2) are showagd BoFfaPl€aring work, the insides of the tanks were cleaned
by circulating a 20 % nitric acid aqueous solution and a
15 surfactant for 5 hours and further rinsed with pure water,

and then compressed air was blown into the tanks to dry them.

(bagging and transportation of pellets)
The pellets in the product tank were put into a paper
20 Dbag having a capacity of 25 kg and a polyethylene film on
the inner surface over 6.5 hours.

20 paper bags of the pellets were chosen from the above
paper bags and transported from Japan to the warehouse in
the U.S. as test pellets. 500 kg (20 bags, each containing

25 25 kg of the pellets) of the pellets transported to the
warehouse in the U.S. was blended by a twin-cylinder mixer
for 5 minutes to prepare pellets (1). Some of the pellets
(1) were transferred to a glass bottle, and the bottle was
sealed up and returned to Japan. The total amount of amide

30 compounds adhered to the surface of each pellet when the
pellets contained in the bags having a polyethylene film on
the inner surface were transported to the U.S. was measured.
When they were returned to Japan in the glass bottle, no

adhesion of the amide compounds was seen.



Conparative Exanple 1 A pellet (C) was obtained in the same manner as in
Exanpl e 1 except that a blend tank, product tank and 20 peri pheral equi pnent
whi ch were cl eaned 3 years ago were used. The characteristic properties of
the pellet (Cl) and the characteristic properties of a nolded article
obtained from the pellet () are shown4h Table 2. 25 Manufacturing

Exanple A 10 kg of _the pell et ) .transported to t US..iLn Exanple 1 was
di spensed into a 5615“1% ‘?‘5?9%5% Cg%ﬁlhﬁi ﬁgr TRV @tﬁlcﬁ\ngpﬁ %mls‘lfl? (TR Hthi ne
havi ng anchorzdhee et ehbosur Phadest <ytth pei1ketof 1MLt upseadtsragydr rred
for 5 mnutes 30 and filtered wth an SUS net having an opening size of 1

mm  The pel Merendeasuresh wihe Sokgrof(YWewalee)t RadsyStedt 1igis  rinsi ng
operation was.f r%ﬂ%{}ra?%é 'oefd.aoﬁoltd@cf%rt%%get %%ttag%loelbcftbmdq{j;rfe%ttq%li? C

and 133 Pa for y using ‘a vacuumdrier ai‘n a pe

The pellet (bA11wAS (26 webé nadurred] aTheConhahbeeriatdctheopent abseif was
sealed up and returned to Japan. The anounts of the Fe conpound and _the
ani de conpourtds BEhErEd(1b aKbthgrhrraeter het pelnrargytdes wdr @ naldad ed by

t he above net rs t F the
surface of tﬁg%ggﬁééﬁb?f&)%\ﬁatgrognhnghggpg?%Sg 85& %g% %\%@ﬁ%&l%a aztr]r'ount of
the am de conpounds was snaller than 0.1 ppb. Exanple 3 10 The pellet (d)
of Conparative Exanple 1 and the pellet (1A) of the Manufacturing Exanple A
were m xed t(f(j‘@t"??glr‘ei% aratio of 5:95 by a blender to prepare a pellet (3)

The chaggcteristi g RARRL @Y Wad Mphalddd (Brrnddde whaastes i stic

properties of a noldéd article obtained from 15 the pellet (3) are shown in
Tabl e 2. Examdampllelte gxaldmet {IEY afbonpdrank veoodupt etdnkinandhe pel | et
(1A4) of the Mnuf acturl 0, BSAIRE S Wo%e T 2PLAC9 P8 'dho were used.
The characteristic properties of the pellet (2) and the
characteristic properties of a molded article obtained from

15 the pellet (2) are shown in Table 2.

Comparative Example 1
A pellet (Cl) was obtained in the same manner as in
Example 1 except that a blend tank, product tank and
20 peripheral equipment which were cleaned 3 years ago were used.
The characteristic properties of the pellet (Cl1l) and the
characteristic properties of a molded article obtained from

the pellet (C1l) are shown in Table 2.

25 Manufacturing Example A
10 kg of the pellet (1) transported to the U.S. in
Example 1 was dispensed into a 50-liter SUS container
provided with a stirring machine having anchor type agitation
blades, and 10 kg of MeOH was added, stirred for 5 minutes
30 and filtered with an SUS net having an opening size of 1 mm.
The pellet was rinsed with 5 kg of MeOH on the SUS net. This
rinsing operation was further carried out twice, and the
pellet was dried at 50°C and 133 Pa for 12 hours by using
a vacuum drier to obtain a pellet (1A). The pellet (1A) was



20 a ratio of 40:60 by a blender to prepare a pellet (4) The characteristic
properties of the pellet (4) and the characteristic properties of a nol ded

- article obtained from the pellet (4) are shown in Table 2. 25 Exanple 5 The
pellet (1) of Exanple 1 and the pellet (I2) of the Manufacturing Exanple A
were m xed together inaratio of 50: 50 y a blender to prepare a pellet

() athe | ShaGRciAtlel i AoReiaT Al LB PRkl et(alpgpddiediog e o

characterrst C proper arned trom
are shown i na]ialblretarnhfhlnubaaapanng 'Exarmi\cen&s!\ peldled Kel Bomprsarebtaaidned in

t he same nmanner as,in 27 1 except that a blend tank,_product tank
and peri phefthe @&h@%mp%ﬂﬁaﬁa@ﬁéeél o8 3uptars %E;Gh\%eﬁ’%lﬁ%'ed 1A)and 150

kg of the peliet @sefibalsy e 200vLIhEnSHD COM 8 PeEu1ED Pl@GRA Paper
bag. 5 The pellet (1B) was 'hot transported to the U S. result,

anmount of5thefFeheoerommhp@mrtdwearsmﬁeacsemﬁadehenf peid qrze](IIfB) () %a@pb and
the total am)un e a mal |l er th

Exanpl e 6 Th&"f |1FEt ?’e") rB:;fq @é’%b%‘pﬁ% éé%r?fﬁ EMOURTY Ghe Okbeeéf de(1B) of
the Manuf act woinp@uEdan=g Bmsane Mo togetdyy. in a ratio of 5:95 by a

bl ender to prepare a pellet (6). The charact eristic properties of the

pellet (6) and the 15 characteristic properties of a nolded article obtained
from the pe? m(1%)3are shown in Table 2. Exanple 7 A pellet (7) was
obtained in ame “manner as in 20 Exanple 1 except that a pol ycarbonate

resin copposition ThauePlE€ONEIYi 6 f @onparatihacEx@hptenpasid tiee phliletlabl e 1
was used. The characteristic properties of the pellet (7). and the
char act eri st i(d®pr efeEhpedapnfachyried Brample A were mixed together in

a ratio of 5:95 by a blender to prepare a pellet (3). The
characteristic properties of the pellet (3) and the
characteristic properties of a molded article obtained from

15 the pellet (3) are shown in Table 2.

Example 4
The pellet (Cl) of Comparative Example 1 and the pellet
(1A) of the Manufacturing Example A were mixed together in
20 a ratio of 40:60 by a blender to prepare a pellet (4). The
characteristic properties of the pellet (4) and the
characteristic properties of a molded article obtained from

the pellet (4) are shown in Table 2.

25 Example 5
The pellet (1) of Example 1 and the pellet (1A) of the
Manufacturing Example A were mixed together in a ratio of
50:50 by a blender to prepare a pellet (5). The
characteristic properties of the pellet (5) and the
30 characteristic properties of a molded article obtained from

the pellet (5) are shown in Table 2.

Manufacturing Example B

A pellet (1B) was obtained in the same manner as in



obtained fromthe pellet (7) are shown in Table 2. 25 Exanple 8 A pellet (8)
was obtained in the same manner as in Exanple 7 except that a bl end tank,

* product tank and peripheral equipnment which were cleaned 1 year ago were
used. 30 The characteristic properties of,fthe pellet (8) and the
characteristic properties of a nolded article obtained from the pellet (8)

are shown in . g;&%g; i R obt ai ned
in the sane r%é%n ?egsl in etl:anp h\eé&7léze(xcepr'§d ftha%a?{'aéf)@ldd@% a%%ﬁ p%%%uct t ank
and peri phepalrigphsraieatuibneht wiriechc ive anedl Saryad Bsy egos weoewesedisedlhe
characteristic properties of t ellet (C2) and the 5 characteristic
properties oftd %Eggoogrtﬁec?%fiﬁ‘gé’laﬁeﬂu% rlcSz’ﬁo ?I‘?é’%iﬁ‘@r FE2 @I Fwn i n
Table 2. ManyfaghWddg gLy kg of the pellet (7) transported to the
US in 10 Exanple 7 and bl énded by a twi n-cylinder m xer was di spensed

into a 5051iter SUSheopeailatr (pBbwalkedaii ttraanspanteadchdgo whehUn8. haAd iy
anchor type agitation.blades, . an 0 of _Me was, added, _stirr for 5

m nut es and Tl%stl@‘rtéd t\%]et ﬁmSHhtS‘EJg ‘?]11}:‘? l%%a\(fpﬁlé)oélrggoﬁgn‘fﬁa %Iinifea%? (?L"g € The
obt ai ned pel ki1 18 Wass)r ivigederigdb arkd tife M DraddientSWEE negthe diige r'i NSi Ng
operation was further carried out twce, and the pellet was dried at 50C
and 133 Pa f GompPuRsls a8 Sidlnem thadudmdeR?- to obtain a pellet (70

The dried pellet (7C) was put into a glass container, and the contai ner was
seal ed up and 20 returned to Japan. The anount of the Fe conpound and the

total ampont mdamdle a1 de conpounds adhered to the surface of the pellet
(7C) were neasured. As a_r t, the anount , of the Fe conpound on the

esul t, )
surface of the pel T8€ PeE el l)sahl APt ¢ Exppplant apet ko @al lafount of
the am de 25(qgﬂpgﬁngﬁe“ﬁﬁnﬁﬁgbkﬁ%ih@aﬁxgmﬁlQpQ'were mixed together in

a ratio of 5:95 by a blender to prepare a pellet (6). The
characteristic properties of the pellet (6) and the
15 characteristic properties of a molded article obtained from

the pellet (6) are shown in Table 2.

Example 7
A pellet (7) was obtained in the same manner as in
20 Example 1 except that a polycarbonate resin composition
having composition B in place of composition A in Table 1
was used. The characteristic properties of the pellet (7)
and the characteristic properties of a molded article
obtained from the pellet (7) are shown in Table 2.
25
Example 8
A pellet (8) was obtained in the same manner as in
Example 7 except that a blend tank, product tank and
peripheral equipment which were cleaned 1 year ago were used.
30 The characteristic properties of the pellet (8) and the
characteristic properties of a molded article obtained from

the pellet (8) are shown in Table 2.

Comparative Example 2



Exanple 9 The pellet (C2) of Conparative Exanple 2 and the pellet (7C) of

the Manufacturing Exanple C were m xed together in 30 a ratio of 5:95 by a
~ blender to prepare a pellet (9) The characteristic properties of the pellet
(9) and the characteristic properties of a nolded article obtained from the
pel let (9) are shown in Table 2. 29 Exafle 10 The pellet (C2) of

Co ti Ex le 2 d, t | | et 7C) af .t he, Manuf acturi Ex le C
were m xed toget nek PRLIECr AEPY  BRS46056 By n 1B SRIcPAE IREREre s P I et
(10) . The 5pehapae! ef ksicepmidne W 81 amneld:Bad0): a0d de

characteristic properties of a nolded article obtained from the pellet (10)
are shown i npeabbdezalmanipreent wig ctheepeldlaaned 3dgfeExaagoevgrandache

| f i | ; d h . .
bF ! 50: 50 by Theb Braar RS, B PO, AT R PR Lng [l Tt 0

properti es okthhkacpehlietiCclpropadtibe of amattedi st £cpé afrdiesd drom nol ded
article obtained from15 the pellet (11) are shown in Table 2.

Manuf act ur i nghexBePLETD (K2deldrdt PR vds T8R1E fed in the same manner as in

Exanpl e 7 except that a blend tank, product tank and 20 peri pheral equi pnment
whi ch were cl eaned 3 years ago were used, and 150 kg of the pellet was put

into a 200- | Maei f8dSuedmigaifxamplien Pl ace of a paper bag. The pellet (7D) was

not transported to the U_ S, The_anpunt of the Fe conpound and the total
anount of the ani &8 ggnﬁéuﬁ@? Q&IJrgreédr}ﬂé ERENSHOTEES & ttﬁ’@ pe1S etl™®5 (7D)
vere neapyir egyafpia et bl chiie @BPUEwah -th8 iFle XCAMRAY NG O iR niied ace of
the pellet (7D) was 92 ppb and the total afmount of the am de cOnpounds was
snmal | er thani@td applh.- 13 eEx&YH eortainer provided with a stirring
machine having anchor type agitation blades, and 10 kg of
MeOH was added, stirred for 5 minutes and filtered with an
SUS net having an opening size of 1 mm. The obtained pellet
15 was rinsed with 5 kg of MeOH on the SUS net. This rinsing
operation was further carried out twice, and the pellet was
dried at 50°C and 133 Pa for 12 hours by using a vacuum drier
to obtain a pellet (7C). The dried pellet (7C) was put into
a glass container, and the container was sealed up and
20 returned to Japan. The amount of the Fe compound and the
total amount of the amide compounds adhered to the surface
of the pellet (7C) were measured. As a result, the amount
of the Fe compound on the surface of the pellet (7C) was
smaller than 0.1 ppb and the total amount of the amide

25 compounds was smaller than 0.1 ppb.

Example 9
The pellet (C2) of Comparative Example 2 and the pellet
(7C) of the Manufacturing Example C were mixed together in
30 a ratio of 5:95 by a blender to prepare a pellet (9). The
characteristic properties of the pellet (9) and the
characteristic properties of a molded article obtained from

the pellet (9) are shown in Table 2.



The pellet (C2) of Conparative Exanple 2 and the pellet (7D) of the

Manuf acturing Exanple D were m xed together in a ratio of 5:95 by a bl ender
*to prepare a pellet (12). The characteristic properties of the pellet (12)
and the 30 characteristic properties of a nolded article obtained from the
pell et (12) are shown in Table 2. Exanpl @213 5 The injection conpression
nol di ng of convex_.l enses for spectacles having the follow ng specifications
was carried ESHPRE ddi ng the pellets of Exanples 1 to 6 as raw material s

and setting a corergpangd EpSt QRr20bH ddhddit iRl kb AP 1803 ANk hERENI1RE:
(SYCAPSE220) of Sumitono Heavy Industries, Ltd. The 10 obtai ned _
pol ycar bonat  7Céspi hbgaManufapburavteEkenpte C (wors axixechdage iy dxcel | ent

transparency,. and.dul L ness n.,n_the |lenses, i of rvature
on the front asFag}OZ(g%.Ag%' Gn%yw\g%ill?gcr}?u%r?%%rctuérﬁ\?é[hte&aereo% ?%%Bagaff%’. 'de:cﬁl-e?B. 25
mm 15 Cemt echiatackresst ik propdrdged L kRs vellkt) (M10) Lons thi er

dianmeter: 77.5 mm Focal distance of apex on the rear side: -166.67 nm The
mai n nol di ng CAeF@ICiedHiS bt BrgPeeh 166l ofva Poldpd arkiclemkiaingd:frD to
300C Mdld t ecatyre: C ' yicl e econds The foll ow ng
poIycarbonatgggé?%%gf%uNﬁ%gvfggighﬁgg§3? gﬁ%%ﬁ%égt stabilizers, rel ease
agents and bluing 25 agents in Table 1 were used (pol ycarbonate resin)
PC-1: pol ycarbonate resin powder having a viscosity average nol ecul ar

wei ght of 23 EX§0® L®arddf act ured from bi sphenol A and phosgene by interfacial

pol ymeri zgtion (Paghisl Bef 180! 89 £1Hd ExdRpl EAF R nd- pbdIQWP (9E) T&f it

Chem cals, Ltd.) PC 2:" pol ycarbonate resin powder having a viscosity average
Manufacturing Example C were mixed together in a ratio of
50:50 by a blender to prepare a pellet (11). The
characteristic properties of the pellet (11) and the
characteristic properties of a molded article obtained from

15 the pellet (11) are shown in Table 2.

Manufacturing Example D
A pellet (7D) was obtained in the same manner as in
Example 7 except that a blend tank, product tank and
20 peripheral equipment which were cleaned 3 years ago were used,
and 150 kg of the pellet was put into a 200-1liter SUS container
in place of a paper bag. The pellet (7D) was not transported
tothe U.S. The amount of the Fe compound and the total amount
of the amide compounds adhered to the surface of the pellet
25 (7D) were measured. As a result, the amount of the Fe
compound on the surface of the pellet (7D) was 92 ppb and

the total amount of the amide compounds was smaller than 0.1

pPpb.

30 Example 12
The pellet (C2) of Comparative Example 2 and the pellet
(7D) of the Manufacturing Example D were mixed together in
a ratio of 5:95 by a blender to prepare a pellet (12). The
characteristic properties of the pellet (12) and the



nol ecul ar wei ght of 22,400 manufactured from bi sphenol A and phosgene by
interfacial polynerization (Panlite (registered trademark) L-1225WP (trade
* nane) of Teijin Chemcals, Ltd.) 31 (ultraviolet absorber) WA-1:

2-(2' -hydroxy-5"'-tert-octyl phenyl)benzotriazole (Chem sorb 79 (trade nane)
of Chem pro Kasei Co., Ltd.) WA- 2 : 5 30

2-(3-tert-butyl -5-nethyl-2-hyd h -5-chl b t.ri I Ti nubi
526 (11 ade nGHETASEeCE 16, 0L PRRF VORI Bplde 22FTATs QRAAFSRE SR ser)
HS-1: a m xt ghe @leltike f@ld)owirg stwwonentmdiel,2 P-2 and P-3 10 in a weight

ratio of 71:15:14 (Sandstab P-EPQ (trade nane) of Cariant Japan Co., Ltd.)
Conmponent P-1: a m xture of

tetrakis(2, 4'E$a’rr§pqret ~Butyl phenyl ) -4, 4' - bi phenyl ene di phosphonite, 15
tetrakis(2,4-di-ter }butylphenyl)-4,3'-bipheny|ene di phosphonite and
tetraki s(2, 4- di -t eThebinh yépheoy IdonBbrEsdiiqpheoyiéng oflicphvephbansesifiora

wei ght ratio of 100:50: 10 ,Con'gonent P-2: a mxture of, 20 )

bi s(2, 4- di - t SPEBFCHEFHEAYILNIA L BRehT L PRERT | SRS HERME Q1S aff carried

bi (2, 4- i - { efe- byt YL PhgTYd pRnhany brbheniil1 oBhOSRNENLL -4 vt s rati 0
of 5:3 Component P-3: tTis(2,4-di-tert-butyl phenyl)phosphite (release
agent) 25 MRahd aehtinhgra cofre cogbyeesidn mokdrda ehenth ¢ eigh nsiletimat e

onogl ycer | dESHIR S PRPRERED) & BORLE PP AAP 6 FArkert it aie Co.
Ltd.) (bigi ngragamad 3b1BRaFbAREY al Noneegdased gumainte (Mesoex Viol et
B (trade nane) of Bayer AQ
(convex lenses) had excellent transparency, and dullness was
not seen in the lenses.
Radius of curvature on the front side: 293.00 mm
Radius of curvature on the rear side: -73.25 mm
15 Center thickness: 1.5 mm
Edge thickness: 10.0 mm
Lens outer diameter: 77.5 mm
Focal distance of apex on the rear side: -166.67 mm
The main molding conditions were given below.
20 Cylinder temperature: 280 to 300°C
Mold temperature: 125°C
Molding cycle: 240 seconds
The following polycarbonate resins, ultraviolet
absorbers, heat stabilizers, release agents and bluing
25 agents in Table 1 were used.
(polycarbonate resin)
PC-1: polycarbonate resin powder having a viscosity average
molecular weight of 23,900 manufactured from bisphenol A and
phosgene by interfacial polymerization (Panlite (registered
30 trademark) L-1250WP of Teijin Chemicals, Ltd.)
PC-2: polycarbonate resin powder having a viscosity average
molecular weight of 22,400 manufactured from bisphenol A and
phosgene by interfacial polymerization (Panlite (registered

trademark) L-1225WP (trade name) of Teijin Chemicals, Ltd.)



32 OIn* 00) rn 0(do0OO0OoQv @ r~I OO N Ji N 4 O
indaoo@Q Q bi N UNNQOQOHNHIYF Q ND NOO
"rdui '-4WaOO AHIdI WA) Q Hr it Fx x bi r4d4u

(ultraviolet absorber)

UVA-1: 2-(2'-hydroxy-5'-tert-octylphenyl)benzotriazole
(Chemisorb 79 (trade name) of Chemipro Kasei Co., Ltd.)
UVA-2:

5 2-(3-tert-butyl-5-methyl-2-hydroxyphenyl) -5-chlorobenzo
triazole (Tinubin 326 (trade name) of Ciba Specialty
Chemicals Co., Ltd.)

(heat stabilizer)
HS-1: a mixture of the following components P-1, P-2 and P-3

10 in a weight ratio of 71:15:14 (Sandstab P-EPQ (trade name)
of Clariant Japan Co., Ltd.)

Component P-1: a mixture of
tetrakis(2,4-di-tert-butylphenyl) -4,4' -biphenylene
diphosphonite,

15 tetrakis(2,4-di-tert-butylphenyl)-4,3’-biphenylene
diphosphonite and
tetrakis(2,4-di-tert-butylphenyl) -3,3’ -biphenylene
diphosphonite in a weight ratio of 100:50:10
Component P-2: a mixture of

20 bis(2,4-di-tert-butylphenyl)-4-phenyl-phenyl phosphonite
and bis(2,4-di-tert-butylphenyl) -3-phenyl-phenyl
phosphonite in a weight ratio of 5:3
Component P-3: tris(2,4-di-tert-butylphenyl)phosphite
(release agent)

25 MR-1: amixture of triglyceride stearate and stearyl stearate
(Rikemal SL-900 (trade name) of Riken Vitamin Co., Ltd.)
MR-2: monoglyceride stearate (Rikemal S-100A (trade name)
of Riken Vitamin Co., Ltd.)

(bluing agent)
30 BR-1: anthraguinone-based compound (Microlex Violet B (trade

name) of Bayer AG)



ld Nrd F ..
It r
X Nw.a

HNN
-H |

H

N
m

4 rn OEOaoo .ri
N14 Ha N N Q H4J a
r+ Nit V ,

Hr-lI
o Ln D

JusbeTH:1-¥49’

JusbelT: z-dW’IusbezT: I-YWN ' Iusbesy: T-SH 3usbedn: Z2-YAN ' Iusbezn: T-VYAN ‘dMSZZT-T1:2-0d ‘dM0SZT-T:T-0d

S€£0000°0 0T"0 2N €0°0 T-SH - - 00T Z-0d g
¥0°0 Z2-YAN
090000°0 gC°0 T-dN €0°0 T-5SH 00T T-0d A4
0g"0 T-¥YAN
(saxed)
(s3xeq) (s3xeq) (s3xeq) (s3xeq)
Jjunowy adAg, adA 1, adA1, adAXA1L uoT3Tsodwo)
(T-¥9) junowy junoury Junowy junowy
jusbe Iagxosqe
jusbe sseslsay ISZTITTOR3IS 3IeSH Dd TeTasjew mey
butntg 18To0TAa®RIITN
T ST9®eL




E0w85o ™52
~Z £
S C)m ANOw
mC © W (&) pza
els) -0 oT1dwexy satiexedwo) :-"xg°D oTdwexy : XJ
EO0® oS5
mC\ﬂme4 - £ 06 ussg 8S°T S6 8 82 65 60T g Z xda"D
EO J3 —-_Zos u99s 30N 8€°T S 170> z € 42 g z1° X4
mC4m M._ N —E -
E0o A NEEOo 06 u=as JON 2’1 TS 14 et ve T d TIT " XH
l CNmmlsz 06 Usas 30N Pe T St 13 6 134 087 g 0T "XH
Woo I~N > 6 uoss 30 . 1°0> "X
.HCWW,.&ZmOOO JON oe"T1 14 0 T 13 S g 6" XH
NC.J 2 N mw_V 06 u=9s JON 9¢°1 geT 1 o€t 16 1332 g 8 " XH
ofw N O
d ~ — nV 06 usas 30N ee’ T 70T 9 6¢ 65 Z g L™ XH
OO ~ 1_7_H.|_V
oo © ~N _ > 06 u=ag 99°1 96 14 LC S9 Z0T A4 T°Xd°D
—_ =]
ocwed N 2206 ue9s 30N LY T S 1°0> I i 96 ' 9" X3
© Q. —ch N —=<
o_%d n®-5gos us3s 30N SPT LS 4 vI 6€ T 4 S "XH
oY w3~ =0— 06 usas 30N 8y 1 LE € €T 12 8¢ ¥ AR
O\A).\AWh wGNH O . . .
o < ~ a3 06 uses 30N £Ev° 1 S T°0> T 14 g \r4 £ XH
~ ~ & O
OMaalaO € 06 usas JON 67 T 06 L S¢ 83 Lz Y Z 'XHd
© >g=<o _=-0©°
— < O - 06 u=3s JON SY'T STT 1 T¢ oL 13 A4 T 'XH
© === =
o SoETE SSaUTINP
E~4 JO SDUS3STXH eq0L apTwe SpTwe | SpTwe
© © o SouPjjruwsueI] uoTjoadsut 14 =3 OTI®93S | OTISTQ | oToNIH (qdd)
= a4 O @Bk TejoL TensIA Qm.m uoT3Tsodwo)
| Rz 6 ssouyoT (Ww s 3O SSSUHDTYI)
OO\WMI\M/OMN 3 M2TU3) 23e1d (qdd) spunodwoo spIiwey
- a Ul pPepPTONW
= 1" oQT pSpIow JO I0ToD
O__m
c°s°TorCx z oTqeL
M a\nW.JO £ >
% - g EC<
_E 4\®H0 cIT
= m.|C| OlHd\AWI
—~ c o cO . © 0
© £ OH ©
e\mb\n.a/m S IcE




H NN
o EQ

mma) NmNm
ro HCOD mO
r
rd E

C aJ (dr-I

(d O--->4
1) W u FCOO U
t H.14 Qo a,

ororo

NN a
-H K

1°0 ueyly ssaf

1°0 ueyl ssof

1°0 ueyl ssoT

T°0 ueyy ssoT

gdd

spunodwod SpTWY

H'~NmmHri
WQLL1O U CO

H} WWWX X > WWWWU K W 34

ri

m4 ak W WN roa) t1 HH C.11U0034aCC iIJ Qurdrd 4 4 4

I{In > Wroro

“ri

HE mNHTri

Z6 I°0 ueyl ssal 96 1°0 ueyl Ssof gdd punodwos a4
ac DL g1 ¥T - 397Tad 3o =dAL
a s1dwexd D o1dwexH g oT1dwexq v ordwexy
butanjoegnuen butanjoeinuey butanjioeinuen butanjioeinuen
¢ 9TgelL




N°*4-j 4-j wro Wu, u roa a toH C.1li m Ca) rnalr-1 pgrd WE
¥i 61 41 r-1 Ak mm rd W) FrGoO a CC 41r-1 roro rOQ wroCW
"NNroa a, AAaa aad4lm~~ro wWEo U F 35 Effect of the

I nvention Since the granule used in the pygsent invention has excellent

heat resistance, according to the present invention, a nolded article

havi ng excel lpgFHedtedif e StARERion
Since the granule used in the present invention has
excellent heat resistance, according to the present
invention, a molded article having excellent heat resistance,
5 color and transparency and made from a polycarbonate resin
can be manufactured. According to the present invention,
the coloration of a molded article obtained by molding a
granule of a polycarbonate resin is prevented, thereby making
it possible to manufacture a molded article having excellent

10 heat resistance, color and transparency.

Industrial Applicability
The molded article manufacturing method of the present
invention can be employed to manufacture various molded

15 articles such as optical lenses and sheets.



5ol or and transparency and nmade from a pol ycarbonate resin can be

manuf actured. According to the present invention, the coloration of a

nol ded article obtained by nolding a granule of a polycarbonate resin is
prevented, thereby making it possible tq nuf acture a nol ded article

havi ng excellent 10 heat resistance, col3c§;mand transparency. Industri al
Applicability The nolded article manuf@ﬁ%' ng net hod of the present

i nvention can be enployed to nmanufacture various nolded 15 articles such as
opti cal | ensas andasheehsd 36 mhafias-urdind\ ambhdddosroholéasy uid Itgirag ol ded

article by neltjng_and nolding a granule of a polycarbonate resin at a
t enper at ur e @F‘dzg‘l?ltd&r%@c,g’iﬁ%é’r]& P e Hﬁ‘]éfﬂﬁ’& TRfTe¥INEAR KR fol | owi ng

condi tion (ajemRhrathse 120288t Hyo Vel Ge Al i N ITAUNEId S iganed Wi th
100 parts by weight of a IN nitric acid aqueous solution, the anount of an

Fe conpounid d¢hgt ddlilmwincheaidsdniorny (d)quid of the 1IN nitric acid aqueous

solutionis 1 to 10 pb_in O terns, of a e atom based on the.granule. 2.
The et hod adélr di NG<PoleP HantE UHET AT Bitetle SATM LS 96 o1 s eRop e

fol | owi ng condidt igan-tldh oy et idE & AN Ba t rGeNdidiicon fiousl B 1ehen 100
parts by weight of the granul’'e is cleaned with 100 parts by wei ght of MOH,
the total anddet appupkedt aamiFeecompeund e lamiett iate thearleanhmad igtuitded into

t he cl eani ng énlgtq} ioqc f . ?-Ci iﬁicild Fa%tfe%etpsg%oggﬁ%doﬁmié I"ie  ay %abZO 3. The

ni 1
met hod accor dl arm erein article 1s an 1 4l 1 ens.

4. The nephodeaerordt g i dtidnndasetheseithd heramhted 25 article is a
spectacle lens. 5. A nethod of preventing the coloration of a nol ded
article when a granule of a polycarbonate resin is nol ded,

2. The method according to claim 1, wherein the granule
satisfies the following condition (b) in addition to the
condition (a):

15 (b) when 100 parts by weight of the granule is cleaned with
100 parts by weight of MeOH, the total amount of oleic amide,
erucic amide and stearic amide eluted into the cleaning

liquid of MeOH is 1 to 50 ppb based on the granule.

20
3. The method according to claim 1, wherein the molded

article is an optical lens.

4. The method according to claim 1, wherein the molded

25 article is a spectacle lens.

5. A method of preventing the coloration of a molded
article when a granule of a polycarbonate resin is molded,
wherein the granule satisfies the following condition (a):
30 (a) when 100 parts by weight of the granule is cleaned with
100 parts by weight of a 1IN nitric acid aqueous solution,
the amount of an Fe compound eluted into the cleaning liquid
of the 1N nitric acid aqueous solution is 1 to 100 ppb in

terms of an Fe atom based on the granule.



witerein the granule satisfies the followng condition (a) : 30 (a) when 100
parts by weight of the granule is cleaned with 100 parts by weight of a 1IN
nitric acid aqueous solution, the amount of an Fe conpound eluted into the
cleaning liquid of the INnitric acid aqueous solution is 1 to 100 ppb in
terms of an Fe atom based on the granule”'37 6. The nethod according to
claim1, wherein the granule satisfies the followi ng condition (b) in
addition to the condition (a): 5 (b) when 100 parts by wei ght of the
granul e i s clkeanedThethetR08 pacdsdbygwed ghtaigh IMc GHendion ttdtealgrammint of

ol eic am de, eruci,c amde and stearic i.de el yted into the cleanin
' Gutd-of  NeEREESTLes0 s S IREY Soria dgrantle. 1 (R ChRat gk §
according tocehaii®ibn Whgrein the nolded article is an optical lens. 8. The

met hod according to claim1, wherein the nolded article is a spectacle
| ens. 5 (b) when 100 parts by weight of the granule is cleaned with

100 parts by weight of MeOH, the total amount of oleic amide,
erucic amide and stearic amide eluted into the cleaning

liquid of MeOH is 1 to 50 ppb based on the granule.

10 7. The method according to claim 1, wherein the molded

article is an optical lens.

8. The method according to claim 1, wherein the molded

article is a spectacle lens.





