1 DESCRIPTION METHOD OF PRODUCING A MOLDED ARTICLE 5 Technical Field The

_ present invention relates to a method of producing a molded article which has high heat resistance at
the time of molding, a good color and excellent transparency. 10 Background of the Art

Polycarbonate resin is a material which has relatively high heat resistance among polymer materials,
However, many types of additives have been used in the polycarbonate resin to meet growing demand
for high-function and 15 high-performance mat%@E,RtP?%educing the heat resistance of the resin
containing such additives. For example, an internal mold release agent is often added to
polycarbonate resin in order to improve the releasability of a resin molded article from a metal mold 20

at the time of melt molding. Howevel, when.an-effective %{h%’ﬁ[ﬁﬁhlgﬁl&t@ aé mold release agent is

added, the polycarbonate resin maybe colored due to the decomposition of the release agent itself at
the time of thermoforming or the induction of the deterioration of the polycarbonate resin 25 by the
decomposed predugt.of the release;agent. Patent Document 1 and Patent Document 2 teach that
the heat resistance of polycarbonate resin is improved by adding a specific phosphorus-based heat
stabilizer to the polycaroraeresri AFBRATtheadditen BFthesa et 3osrbikz&rdys éfective in

the improvemeny gfdhe beat resistancerof the polysarbanate, thereds a-casednwhigh fully satisfactory
heat resistance cannot be obtained even by adding a heat stabilizer. When a large amount of the heat

stabilizer is use@tHEME Ehic FOPEHIES BNE MolGHE 2! dEcmpESHcR Pei&EHce of the
polycarbonate resin may be deteriorated. (Patent Document 1)JP-A 2001-081302 (Patent Document
2)JP-A 2001-192544 5 Disclosure of the_Invention It is an object of the present invention to
provide a%ﬁeth@@gﬁ%ﬂﬂéfﬁgoafmto ed*&tticle having a good color and excellent transparency by
improving the heat resistange-2@1of palycarbenate resimat theitinewof moldiag. r< 1 Sthiere have been

proposed polyc§rb n%te rgsin compositions compris'T a heat stabilizer as disclosed by Patent
Bent Dodirna iy ¢

Document 1 an At Dodument f%ee%fg?/lel%ﬁrcﬁe 6 a Hew haat Stabili?a¥ i G&<irdd thder the

present 15 situdtiograshefe piodicts aseleceorvingrdiverse andcditthecsame time,attis new important
Comprising & hest SAIoes Shaula b Eetod 25 uchk ab MGG, H I fesin composiions
15 high-performance materials, thereby reducing the heat
resistance of the resin containing such additives.

For example, an internal mcld release agent is often
added tc polycarbonate resin in order to improve the
releasability of a resin molded article from a metal mold

20 at the time of melt molding. However, when an effective
amount of this internal mold release agent is added, the
polycarbonate resin may be colored due to the decomposition
of the release agent itself at the time of thermoforming oxr
the induction of the deterioration of the polycarbonate resin

25 Dby the decomposed product of the release agent.

Patent Document 1 and Patent Document 2 teach that the
heat resistance of polycarbonate resin is improved by adding
a specific phosphorus-based heat stabilizer to the
polycarbonate resin. Although the addition of these heat

30 stabilizers is effective in the improvement of the heat
resistance of the polycarbonate, there is a case in which
fully satisfactory heat resistance cannot be obtained even
by adding a heat stabilizer. When a large amount of the heat

stabilizer is used, the mechanical properties and hydrolytic



20The inventors of the present invention have conducted intensive studies to attain the above object
-and have found that the heat resistance of polycarbonate resin at the time of molding is significantly

~ improved by adding a small amount of a specific phosphonite-based compound as a heat stabilizer 25
to the polycarbonate resin. They have also found that a melt molded article is colored and the color
and transparency of the obtained molded article are gréatly deteriorated when a specific amount or

more of rust withyn a tank for blending and storing pdl}gcarb nate resin granule is adhered to the 30
granule. The pres@('an?%ﬁ %ﬁ%on %%s ecczzsej”ns%c‘E%CI]"ocr:r(?pIfgue19 eagéjg’ 4n %ﬁe?)s%néglt(ﬁnﬁg.Sln That is;
according to thedsresentcinadmstibn, there are provided the following inventions. 1.A method of

producing a molggg@éﬂq%{%{gﬂﬁl&iﬁg 81)3 granlcl}g,_a?&aztgw%%tyge%gf 280 to 380C and molding it,

wherein the granule satisfies the following conditions (I) and (I1): 5(I)when 100 parts by weight of the
granule is cleané@ahgntod paHE Y Weight of afiN-hitAé dtidl&fieblis solution, the amount of an Fe
compound gluted into the 1N nitric acid aqueous solution cleaning fluid is 1 to 100 ppb in terms of the
Fe atom based on 10the granule; and (ll)the granule comprises (A) 100 parts by weight of a
polycarbonate rEsifi fe6psRetia)taift (B)F08650 o 0.5 part by weight of at least one

phosphorus-based compeund (cempenentb) selegted é@HQ%@eﬁ{QEBEQBﬁS@@% Bvide
phosphorus-based compound represented by the following formula (1) (component b-1), a

phosphorus-bagedEdmpEund rEprRSentadby tRCfABtiRg forfifa (2)(compor&tRB-SPanda
phosphorus-basescempeund20reprasentactby-the folewingferguta,@B){eampanemt ba3ke  OAri
NOAr 10 of polycarbonate resin at the time of molding.
There have been proposed polycarbcenate resin
composgitions comprising a heat stabilizer as disclosed by
Patent Document 1 and Patent Document 2. The development
of a new heat stabilizer is desired under the present

15 situation where products are becoming diverse and at the same
time, it is now important that the stabilization effect and
other properties of existing stabilizers for use in resin
compositions comprising a heat stabilizer should be improved
as much as possible.

20 The inventors of the present invention have conducted
intensive studies to attain the above object and have found
that the heat resistance of polycarbonate resin at the time
of molding is significantly improved by adding a small amount
of a specific phosphonite-based compound as a heat stabilizer

25 to the polycarbonate resin. They have alsc found that a melt
molded article is cclored and the color and transparency of
the obtained molded article are greatly deteriorated when
& specific amount or more of rust within a tank for blending
and storing a polycarbonate resin granule is adhered to the

30 granule. The present invention has been accomplished based
on these findings.

That is, according to the present invention, there are
provided the following inventions.

1. A method of producing a mclded article by melting a



NOALti-H- OAn HO\ Ari0/ HONt 3 -------- P Ar50 [wherein Ari, Ar2 and Ars may be the same or
_-different and 5 are each an aromatic hydrocarbon group having 6 to 20 carbon atoms which may have
- an alkyl substituent.] 2.The production method according to the above paragraph 1, wherein the
granule satisfies the following condition (l11) in addition to the conditions (I) and (I1): 10(Ill) the granule
comprises (A) the polycarbonate resin (component a), ¢B) the phosphorus-based compound

represented by the formula (1) (component b-1), the phosphorus-based compou %i%eggresented by the
formula (2) (con?ﬁ:o%%% %-23(tana((ljt ee%%eoxé% %Fués- gfsega8 ?or%ﬁm?r?ﬁé rSBI%SIgﬁEQ thieformula (3)
(component b-3¥rand=(C) a phosphorus-based compound represented by the following 5 formula (4)

(component c-1) and a @@l%s horusibase ¢Qm oundhre%re nted by the following formula (5)
(component c-2) ; and the to il amount of the colrenspgneentsoé-(ﬁlot‘gJbIjl and' ﬁomlegc?o%%oﬁe t§%¢°1 and c-2
is 0.0005 to 0.5 paitby weight based 5 on 100 parts by weight of the component a, and the weight

ratio (x/y) of the tota} amount Quparts Py weight) pf the eampaonents b-1 1o b-3 to.the | amount (y
parts by weight) of tfte 5-gomponents c-1 a\%(d c-2 is%t.01 tg 2.0. Ar3ONﬁr3O %0%\1?33(:?&%1%8
with 100 parts by weight of a INnitric acid aqueous

sclution, the amount of an Fe compound eluted into
the INnitric acid aqueous solution cleaning fluid
is 1 to 100 pprb in terms of the Fe atcm based on
10 the granuie; and
(IT1) the granule comprises (A) 100 parts by weight of
a polycarbonate resin (component a) and (B)
0.00010 to 0.5 part by weight of at least one
phosphorus-based compound (component b) selected
i5 from the group consisting of a phosphorus-based
compound represented by the following formula (1)
(component b-1), a phosphorus-based compound
represented by the following formula (2)
(component b-2) and a phosphorus-based compound
20 represented by the following formula (3)

{component b-3) .
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N OAr3 Ar60, 10 Ar60 (5) [wherein Ar3 and Aré may be the same or different and are each an
_-aromatic hydrocarbon group having 6 to 20 carbon atoms which may have an alkyl substituent. 3.

The production method according to the above paragraph 15 1 or 2, wherein the above component b-1
is 4 -bis (2,4 -di - tert -butylphenyl ) -4' -mono (2,4 -di - tert -butyl phenyl) -biphenylene diphosphonite,
4 -bis ( 2,4 -di - tert -butylphenyl) -3' -mono ( 2,4 -di - tért -butyl phenyl) -biphenylene diphosphonite,
203 -bi s (2,4 -di - tart -butylphenyl) -4 ' -mono (2,4 - di- tert -butyl phenyl) -biphenylene diphosphonite
or 3-bi s (2,4 -di- tart $hutylphenyl) -3' -mono (2,4-di -tert -butyl phenyl) -biphenylene diphosphonite
4. The production mg_t_hﬁg]d according to a e o@th__e_ahpve 25 paragraphs 1 to 3, wherein the above
component b-2 is 4,4' -t?is [ enyh) é%ilphenylene diphosphonite, 3,4' -bis (2,4 -di -tert
-butylphenyl ) -biphenyleag 6 diphgsphgnite o 3,3' -bis 2,4 -di-tert-butylphenyl ) -biphenylene
diphosphonite. 5. The produ ording to any one of the above 5 paragraphs 1 to 4,
wherein the above component b-3 is 2,4-di-tert-butylpheny1-4-phenyl-phenyl phosphonite or 2,4 -di
Jen-bunﬂphenylﬁ@pggnw-phenylph$ ﬁ

sphonite .
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[wherein Ar,, Ar; and Ar: may be the same or different and
5 are each an aromatic hydrocarbon group having 6 to 20 carbon

atoms which may have an alkyl substituent.]

2. The production method according to the above paragraph

1, wherein the granule satisfies the following condition

{ITI) in addition to the conditions (I} and (II):

10 (III) the granule comprises (A) the polycarbonate
resin {component a), (B) the phosphorus-based compound
represented by the formula (1) (component b-1), the
phosphorus-based compound represented by the formula (2)
(component b-2) and the phosphorus-based compound

15 represented by the formula (3} (component b-3), and (C) a

phosphorus-based compound represented by the following



6. The production method according to the above paragraph 2, wherein the above component c-1 is
. 10tetrakis (2,4 -di- tert -butylphenyl ) -4,4' -biphenylene diphosphonite, tetrakis (2,4 -di- tert
-butylphenyl ) -4,3' -biphenylene diphosphonite or tetrakis (2,4 - di - tert -butylphenyl) -3,3'
-biphenylene 15 diphosphonite. 7. The production method according to the above paragraph 2,
wherein the above component c-2 is bis (2,4 -di- tert -butylphenyl ) -4-phenyl-phenyl phosphonite or
bis (2,4 -di -tert ; nyl,) -3 -phenyl-phenyl 20 phosphonite_ 8. The method according ta any one
of the above parf%%rtép {'5 1%%7,%@%3%%% negmé(/)_lggdaa}}ti e %%fnsg&?c%fewr?@s ThHe nr’}?ecf%g according
to any one of theziboee paragraplis ihe & whereirmtheimolded:artiéle i aspectaste:lens225 10.A
method of preventiag he colring of & moldeckagticle when auiAbUIeds maldeq, wheiein fhe granule
satisfies the following conditions (1) and (II) : (lwhen 100 parts by weight of the granule is cleaned 30
with 100 parts byFEIGRESIE 1N AitAE Acid dqu@otisSohitic theTamaunt bY ansHerboniposed eluted
into the INditrig,acidragueous solfiapcleaning fluidis 119,100 ppb in termsofithe Fe atom based on
the granule; and 7 (Il)the granule comprises (A) 100 parts by weight of a polycarbonate resin

(component a) & {8 §.80810%6 05 pak i el &R &t IGAPBARE PHESpRBAFSAsE cFpound

(component b) selegied &ffosnthe greup-consisting oba PhospRars-based.compoupd represented by
the above formula (1) (component b-1), a phosphorus-based compound r(:é)resented by the above

formula (2) (corfifo bR E PhospRorEased corpdurittrépfesertted 10by the above formula

(3) (component bx3h /OA@
P Pwp\ (4)
ArgO OAr
A@CL\\P
~ 5
A%O// / \\ "
10 ——

[wherein Ar; and Ars may be the same or different and are each
an aromatic hydrocarbon group having 6 to 20 carbon atoms
which may have an alkyl substituent.]

3. The production method according to the above paragraph

15 1 or 2, wherein the above component b-1 is
4-big(2,4-di-tert-butylphenyl)-4'-mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite,
4-pisg(2,4-di-tert-butylphenyl) -3’ -mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite,

20  3-bis{2,4-di-tert-butylphenyl)-4’-mono{(2,4~-di-tert-butyl
phenyl) -biphenylene diphosphonite or
3-bis(2,4~-di-tert-butylphenyl) -3’ -mono{2,4-di-tert-butyl
phenyl} -biphenylene diphosphenite.

4. The production method according to any one of the above

25 paragraphs 1 tc 3, wherein the above component b-2 is
4,4" -bisg(2,4-di-tert-butylphenyl)-biphenylene
diphosphonite,

3,4’ -bis(2,4-di~tert-butylphenyl)-biphenylene



11. The production method according to the above paragraph 10, wherein the granule satisfies the
_-following condition (l11) in addition to the conditions (1) and (II): (lll) the granule comprises (A) the
polycarbonate 15 resin (component a), (B) the phosphorus-based compound represented by the
above formula (1) (component b-1), the phosphorus-based compound represented by the above
formula (2) (component b-2) and the phosphorus-bas&d compound represented by the above formula
(3) (component %)gggg %(CQ AP osphorus-based compound represented by the above formula (4)
(component c-1 orus ased compound represented by the above formula (5)
(component c-2¥; aﬁwd'iiblbgt&)?al Antbunt of theoedmpohents b 1 td bigawd ¢ecomponents c¢-1 and ¢-2
is 0.0005 to O. 5@9%%% &g{gpgsed 25 on 100 parts by weight of the component a, and the weight
ratio (x/y) of the total amount (x parts by weight) of the components b-1 to b-3 to the total amount (y
parts by weightPof the CotipohRetsd-1 andedRDIICerEnd L Thapredaclibri-retabd eecording to

the above Baragféi?ﬁg?ioa%)@@r 11, Whgre'ﬂrm%qqﬁvec%‘émggg%@ Q:érhi)onenu b-3 i
4-bis(2,4-di-tert-butylpheny1)-4'-mono(2,4-di-tert-butyl phenyl)-biphenylene dlphosphonlte

4-bis(2,4-di- tert%u‘%y‘lﬁﬁeﬁ)‘?ll)t?W&(@W&Vt]ert‘lbtﬁ FRienyATBishe iyt PdipRdsshotiite, B 3 -bis

(2,4 -di -tert -butylpheny! ) e4'-mene2uh=di yiersbyykpRanybmbiphenylensgiphesphonite or 3 -bi s
(2,4 -di -tert -but Ipheng{%—B' -mono (B 4 -di -tert -butyl phenyl) -biphenylene diphosphonite . 513 .The

production mettfod accdrdfng 10 aHY ﬁ@%%ﬁ%%ﬁﬁ@%%%&%l@%%ﬂ@m
component b-2 is, 4;4hehis {2 4+-He-tam chutylpbepyh <hiphenyleng diphosphonite, 3,4' -bis (2,4 -di -tert

-butylphenyl) -bjphenylene iphosphonite or 3,3 -bis (2,4 -di tpr Iphenyl ) -biphenylene
dlphosphgélte hc Jé 516 J%ugtlogn m%ﬁ%od%cc&éﬁ%etgl}a%n Y ohetof ﬁﬂé ové B &graphs 10 to 13,
wherein the ab@izq:&@mphnelmﬂaa?, is 15 2,4 - di - tert -butylphenyl -4 - phenyl -phenyl phosphonite or

2,4 -di -tert -but; hen . 3 Ny, P I ho 5. Th P tion method according to any
one of the abov%ép))aragrap t%l Wr)léejr:}élnlﬁ pb 1§ompo§nen % r?aﬂls (2,4 -di - tert

-butylphenyl) Mpbmphyk@néezmdmhosphomte tetrakls (2,4 -di- tert -butylphenyl ) -4,3'
-biphenylene dlgggﬁfmrgt(azouteg@k@ég ﬁléﬁ‘i shutyl qené/l)3 3,35 é)}p nylene diphosphonite 25
1

16.The production method according to any one of the a ove paragraphs 10°to 15, wherein the above
componeh? c-2 ¥ BisYERACHiH@rt -butylphenyl ) -4-phenyl-phenyl phosphonite or bis (2,4-di -tert

-butylphenyl) -3;phenylphepyl phosPheRitRet hod according to the above paragraph
2, wherein the above component c-2 is |
bis(2,4-di-tert-butylphenyl)-4-phenyl-phenyl phosphonite
or bis(2,4-di-tert-butylphenyl)-3-phenyl-phenyl

20 phosphonite.
8. The method according to any one of the above paragraphs
1 to 7, wherein the molded article is an coptical lens.
9. The method according to any one of the above paragraphs
1 to 8, wherein the mclded article is a spectacle lens.
25 10. A method of preventing the coloring of a molded article
when a granule ig meclded, wherein
the granule satisfies the following conditions (I} and
(11):
(1) when 100 parts by weight of the granule is ¢leaned
30 with 100 partsbyweight of a INnitric acid aqueous
soluticn, the amount of an Fe compound eluted into
the INnitric acid aqueous solution cleaning fluid
is 1 to 100 ppb in terms of the Fe atcom based on

the granule; and



30°17.The method according to any one of the above paragraphs 10 to 16, wherein the molded article
~-is an optical lens. 18.The method according to any one of the above paragraphs 10 to 17, wherein the
molded article is a spectacle lens. 9 Brief Description of the Drawings Fig. 1 is a chart showing
the HPLC measurement results of a phosphorus-based stabilizer A used in Comparative Examples of
the present invention; and 5Fig. 2 is a chart showing the HPLC measurement results of a

phosphorus-based stahilizer B used in Examples of the present invention, Explanation of letters or
notations 10 1peak é)? g&mpoﬁte%? b3 %‘égﬁ o?%%%rplosne%t E@ Sgggkpo%rc%%;ggnéﬂrﬁlc@? 1ilp% k of

component b-1 5peak of tris(24-dilertbutytpheny!) phesphitectioomponent bpeaki of Bdmponent c-1

Best Mode for Carrying out th% Irbvmign lgw resent invention will he described in detail 20
hereinunder. (method of producing a mol%i%doa'rt?cl )aE'fo'%oIeyz/bc\{arE’ng"n:L %Eresﬁﬁl (gomggﬁgr%t acf}l)lﬁ'he granule
used in the present invention eémpHSes s apsiychborataresin (comporant i) asetheanaih

componentz 25 The polycarbopgggnrqﬁjl%(lggg&ptﬁ simply Eq;‘g;gg,d lgas 'ﬁ)ﬂ@gg&%@'bg%%%aﬂer) IS

obtained by reacting a diphenol with a carbonate precursor. Examples of the reaction inc
interfacial polycondensation, figfe8tgd represented by the above formula (1)

{component. b-1}, a phosphorus-based compound
represented by the above formula (2) {component
b-2) and a phosphorus-based compound represented
10 by the above formula (3) (component h-3).
11. The production method according to the above paragraph
10, wherein the granule satisfies the following condition
(ITI) in addition to the conditions (I} and (II):
(ITI) the granule comprises (A) the polycarbonate
15 resin {(compcnent a), (B) the phosphorus-based compound
represented by the above formula (1) (component b-1}, the
phospherus-based compound represented by the above formula
{2) {component b-2) and the phosphorus-based compound
represented by the above formula (3) (component b-3), and
20 {C) a phosphorus-based compound represented by the above
formula (4) {compconent c¢-1) and a phosphorus-based compound
represented by the above formula (5} {component c¢-2}; and
the total amount of the components b-1 to b-2 and the
components ¢-1 and ¢-2 is 0.0005 to 0.5 part by weight based
25 on 100 parts by weight of the component a, and the weight
ratio (x/y} of the total amount (x parts by weight) of the
compeonents b-1 Lo b-3 to the total amount (y parts by weight)
of the components c¢-1 and c-2 is 0.01 to 2.0.
12. The production method according to the above paragraph
3¢ 10 or 11, wherein the above component b-1 is
4-bis(2,4-di-tert-butylphenyl) -4’ -mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite,
4-bis(2,4-di-tert-butylphenyl) -3’ -mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite,



interchange, the solid-phase ester interchange of a 30 carbonate prepolymer and the ring-opening
~polymerization of a cyclic carbonate compound. Typical examples of the diphenol include
dihydroxy compounds such as hydroquinone, resorcinol, 4,4'-dihydroxydiphenyl,
1,4-dihydroxynaphthalene, 10 bis(4-hydroxyphenyl)methane,
bis{(4-hydroxy-3,5-dimethyl)phenyl}methane, 1,1-big(48hydroxyphenyl)ethane,
1,1-big(4-hydroxyphenyl)-1-phenylethane, 2,2-bis(4-hydroxyphenyl)propane (commanly known as
"bisphenol A", ,59&?{ %-’h;f/éo%xg “hiet %Eféé%ﬁ(}% l<1§¥|£;i“r%‘e,’““m}'{’)(l%'E"B‘l‘%ej"”c‘q‘°‘J>/t3”q
2,2-bis{(4-hydrosp<3;5-tdimettyf)phenyim opapd s 2Hs{{3,5-dilsromo-4-hydroxy)phenyl}propane, 10

2,2-bis{(3-isopr ~4-hydroxy)pl } -his{(4sRy: -3=phen Il)p enyllpropane,
2,2-big(4-hydro%5?o4§13é%%6&t;%)é,%%%%ig%ﬁh%d&o%%#ﬁy%-&%geﬁ%y%ﬁgng, PEReiRPe
2,2-bis(4-hydrog}pieriy] )-8 Bodiristhabatahel 18 Sohdig(dshydroxyphenyl)-2-methylbutane,

2,2-bis(4-hydroxyphenyhpentangy, 72-Dis(4:0YHOXYRRERY-R 4MENUPENIANC 1 £ +he above
1,1-b|g(4-hydroxyphenyl)cgc ohexane, 1,1-big(4-hydroxyphenyl)-4-isopropylcyclohexane, 20

1,1-big(4-hydroBffayiREs, 5 trifnethyioyclBHexahs, ¢0ehigRRHGdreRyRsIRBHubrehel s

9,9-bis{(4-hydroxy=3-methyl}phenyiluarepepa.a bistd-hydroxypheayl)Q:diisopropylbenzene,
a,a'-bis(4-hydroxyphenyl)-m-diisopropylbenzene, 25 a,a’-bis(4-hydroxyphenyl)-p-diisopropylbenzene,
1,3-big(4-hydroy/gHeryRR8 - binethyladamantane, 4,4'-dihydroxydipheny! gulf one,
4,4'-dihydroxydiphenylisulf @xide 4 4 rdibydioxyegippaayhsulfide; i dinydiexydiphenyl ketone,
4,4'-dihydroxydiphenyl 30 ether and 4,4'-dihydroxydiphenyl ester. These diphenols may be used alone
orin comﬁ%atio‘%l&plﬁl%p FoRE ©F Out of the above diphenols, 2,2-bis(4-hydroxyphenyl)propane
(bisphenol A) isypreferteikds the-mait diphebaksamppensit) Mefespesifieally, the 11 content of

bisphenol A is né){ I?gsthag 539 mol%, preferably not less than 70 mol%, more preferably not less than
80 mon based i the (tal of a‘fl?he diphenol components. An aromatic polycarbonate resin comprising

a diphenol compénent Ssehstantially compesstbof bispiredohd isgpanigutarty pfeferedodhe carbonate

precursor is a cathonyl.h g%e,lc rQ nate ester or haloformate, as exemplified by phosgene, diphenyl
carbonate and ?iﬁa%%r%?ates of a diphenol. 16For t egrf\jaenu acture of {ﬁ%oﬁlcﬁ%gar or?at%%esin from a
diphenol ahd a arbohatd: precupsornbyrdaeitterfdciahsolyrherization. o pinetproress: ope or more

diphenols may be ysgd. and-a catalyst,gderminal capning agent.and gﬂ%ﬁﬂé@@ew diphenols may

be optionally used. The 15 polycarbonate resin may be a branched polycarbonate resin obtained by
copolymerizing ®polyfulielidraP arstiate coRigemh e Ravihg 13°6r mrora drematicigidspalrvisay be a

mixture of two qianaee-peiiearpenate resins, hedeaction by the interfagialpalymetrization process 20
is generally a reaction between a diphenol and phosgene in the presence of an acid binder and an

organic solvent“Ex&mples 6 the Seid- irbe PR SR mctalnydrdREES L6/ s sodium hydroxide
and potassium hygnexidss @andwamine compounds such as pyridine. Examples of the organic solvent

tetrakis (2,4-di-tert-butylphenyl)~4,3’ -biphenylene
diphosphonite or
tetrakis{2,4-di-tert-butylphenyl)-3,3’ -biphenylene
diphosphonite.

25 16. Theproductionﬁ@thodaccording?x:an?{xmaoftheabove
paragraphs 10 to 15, wherein the above component ¢-2 i1s
bis{2,4-di-tert-butylphenyl)-4-phenyl-phenyl phosphonite
or bis(2,4-di-tert-butylphenyl)-3-phenyl-phenyl
phosphonite.

30 17. The method according to any one of the above paragraphs
1¢ to 16, wherein the molded article is an optical lens.
18. The method according to any one of the above paragraphs

10 to 17, wherein the molded article 1s a spectacle lens.



25 include halogenated hydrocarbons such as methylene chloride and chlorobenzene. A catalyst such
_-as a tertiary amine or quaternary ammonium salt maybe used to promote the reaction. The reaction
temperature is generally 0 to 40C, and the reaction time is several minutes to 5 hours. 30In the
polymerization reaction, a monofunctional phenol may be used as a terminal capping agent. When
phosgene is used as the carbonate precursor in the redction, a monofunctional phenol is generally
used as a termir]g@ljgggpglgs@q‘#{q feslalice; t@ﬁéﬂ@@(&w%\l\%gight. The obtained 12 polycarbonate
resin is superior in heat stability to a polycarbonate resin whose terminals are not capped by a group
derived from a monofun&tiéhaliphénd| CHee mesfiaetbidlpldid! ivgeneriyptienct oebtdewer
alkyl-substituted_ phengl yhich i, ronafinctional phenol represented by the.following, formula (6)
as long as it is used as a terminal capping agent for polycarbonates. HOcii>5..z, (A),(6) [wherein A
is a hydrogen afei?&lidE §rotfp REFNGUSHER EarboreIt-dfns 6-phenylalkyl group having 6 to 15
carbon atoms, and r is am:igteger of 4 19,5 Rreferably tord] Examples of the-menofuactional phenol

include phenol, p-tert-butylphenol, p-cumylphenol and isooctylphenol. An organic solvent solution of
the polycarbonate résiiAEEEhamed TP ashErihterEtafholyeshdendarpnptscesfisdenerally
washed in watep, dddsewashingsten ésmcarried out by using water having an electric conductivity of 10
.tS/cm or less, more preferably 1 [..LS/cm or less, such as ion exchange water. The above organic
solvent solution and water are 20 mixed together, stirred and divided into an organic solvent solution
phase and a watergihasehyostanding=artusing acentifugalseparator to extract the organic solvent
solution pggse rfpeatedl s asfto remove Wategg luble impurities. The water-soluble impurities are
removed 25 effiCiently ?ﬁ“ash?ng Fnoﬁlﬁﬁ{lﬁﬂﬁy Water, whereby the color of the obtained
polycarbonate résin beqoaés gdod:ompcoitesialso peeferred that the organic solvent solution of the
polycarbonate rgsin sho#]éqa e g\@s{;\&g with an aé:i_dzor alkali to remove impurities such as the catalyst.

30It is further preferred that foreign m ter which is an insoluble impurity should be removed from the

organic 13 solvént solutisakTe fernowetmisidreignimatter, the organic solvent solution is preferably

filtered or procegsed by&g@ptg@g@{,ﬁgg%@d it eg?@_ebﬁgé\é%%}%%gggf) rﬁﬂb"%}?ﬁ ifjé%m the organic

solvent 5 solution which has been washed in water to obtain & e polycarbonate resin.
To obtainithe granule (gfaREaLH6H Step), a method of producing slurry by continuously supplying the
organic solvent golutionof the pplycarhonate into apgranulator in 10 which a granule and hot water
(about 65 to 90C) are existent under agitation to evaporate the solvent is preferably employed as it is
simple in operation and post-treatment. A mixer such as an agitation tank or kneader is used as the

granulator. Themseduoastsiumyis cortinpously-gischatgednvent ion
The present invention will be described in detail
20  hereinunder.
(method cf producing a molded article)
(polycarbonate resin (component a))
The granule used in the present invention comprises
a polycarbonate resin (component a) as the main component.
25 The polycarbonate resin (may be simply referred to as
“polycarbonate” hereinafter) is obtained by reacting a
diphenol with a carbonate precursor. Examples of the
reaction include interfacial polycondensation, melt ester
interchange, the solid-phase ester interchange of a
30 carbonate prepolymer and the ring-opening polymerization of
a cyclic carbonate compound.
Typical examples of the diphencl include dihydroxy
compounds such as hydroguincne, resorcinol,

4,4’ -dihydroxydiphenyl, 1,4-dihydroxynaphthalene,



15 from the upper or lower part of the granulator. The discharged slurry may be then subjected to
~-a hydrothermal treatment. In the hydrothermal treatment step, the organic solvent contained in the
slurry is removed by supplying the slurry into a hydrothermal treatment container 20 filled with 90 to
100C hot water or setting the temperature of water to 90 to 100C by blowing steam after the slurry is
supplied. Water and the organic solvent are prefet&bly removed from the slurry discharged from
the granulating_ggeg éor_tge éSOSM% afteﬁeghe h){adé{othermal treatment by filtration or centrifugation, and

then the slurry isdri 00 %alﬁ{%pgr@aﬁﬁ {B%Sv ar of flake). The drier may be of conduction

heating systemok fi0t dir Inedting By Stebt, dimtethbgtapilenydy} be téfa teestand, 30 transferred or
stirred. A groove type or.cylindri ' c%af conduction heating system to stir the granule
PR et

is preferred, and a groove type drier | rred. The drying temperature is preferably in
the range of 130 t& 1506 (Fh&fanyiFRbtaired altepdsmMg eadidael4 pelletized by a melt extruder.

This pellet is to Q?nglgg% - hyE{PS}@ﬁﬁtg}@W %?%@rqméwe@ym gster interchange

reaction betweep a diphenol and a diphenyl carbonate. The diphenol and the diphenyl carbonate are
mixed 5 togetheria HiREBresknee of an inert gas to be reacted with each other under reduced pressure

at 120 to 350C in most cases.- Hhgdegres of prassurgischanged stepwise and reduced to 1.3 x 102

Paor less in the end to remove the formed phenol to the outside of the system. The reaction time is 10

generally about: R hlrst TRETRGHT PofcaribRERy fesi 6BtinG BY #itemelt ester interchange

process can bezpefletized by asmel extrden I}I@i&j@@@j%}%b@/m@@%a'ﬂ@ molecular weight of the
polycarbonate resin 15(02m onent a) in thg?[;resent invention is preferably 1.0 x 104 to 5.0 x 104,
r

more prefetably? 1.4 164 {0 3 5°CROTHY terms ofViEEo5 ) AvB Ay o :far weight (M). The

polycarbonate resn-fairg thenglbiovecviscoesity=aneragh srofedulaioweight is preferred because a
molded article 20 %kg a!i,ns?ﬁ f[%m C}Qe )?Hojé%ggrrlb%%e t[_esin has certain mechanical strength while
maintaining relatively hig %Iuﬁty at ime’ of éxtrusion and molding. The viscosity average

mole_cular weight,in ~th>e_l @K@S@cﬂn@mﬁphéﬂm%tamwtbymeumgethe specific viscosi';y 25(nsp) (_)f a
the ollowing ecuiton. wonls AT DK L (7] 0oy SaEhie SR FtAAcic wsoosi 30[m = 1.23 X
10-4M'8315= 07, 4-bis (4-hydroxyphenyl) -2-methylbutane,

2,2-bis (4-hydroxyphenyl)pentane,

2,2-bis{4-hydroxyphenyl) -4~-methylpentane,

1,1-bis{4-hydroxyphenyl)cyclohexane,

1,1-bis{4-hydroxyphenyl) -4-isopropylcyclohexane,

(
{
{
{ )
20 1,1-bis{4-hydroxyphenyl)-3,3,5-trimethylcyclohexane,
9,9-bis (4-hydroxyphenyl) fluorene,

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

S

o, 0’ -bis(4-hydroxyphenyl) -o-diisopropylbenzene,
o, -bis{4-hydroxyphenyl) -m-diiscpropylbenzene,
25  o,0’ -bis{4-hydroxyphenyl) -p-diisopropylbenzene,
1,3-bis{4-hydroxyphenyl) -5, 7-dimethyladamantane,
4,4" -dihydroxydiphenyl sulfone, 4,4’ -dihydroxydiphenyl
gsulfoxide, 4,4’ -dihydroxydiphenyl sulfide,
4,4’ -dihydroxydiphenyl ketone, 4,4'-dihydroxydiphenyl
30 ether and 4,4’ -dihydroxydiphenyl ester. These diphenols
may be used alone or in combination of two or more.
Oout cof the above diphenols,
2,2-bis (4-hydroxyphenyl)propane (bisphenol A) is preferred

as the main diphenocl component. More specifically, the



The viscosity average molecular weight of the granule can be measured by the following procedure.
_That s, the granule is dissolved in methylene chloride in a weight ratio 15 of 1:20 to 1:30, soluble
 matter is collected by cerite filtration, the solvent is removed, and the soluble matter is fully dried so as
to obtain a methylene chloride-soluble solid. 0.7 g of the solid is dissolved in 100 ml of methylene 5
chloride to measure the specific viscosity (lisp) of the dtained solution at 20C with an Ostwald

viscometer so as {q calculate iﬁ\éﬁ%%%{%%eff@%@ﬁi%% \Q/ﬁ%ﬁltél&{l) ng(r%rg the aboye gguation. The

granule may be in the form of a powder, pellet or 10 e. The pellet may have an orglnary ¥hape
such as column&g rishiatic bpBpRerivalshape bat preféfabipa colmmnke ShapeaThediamister of the

column is prefergplicl 0.5 MReMose prelsrably 1.4 8.4 MBLENSH MOfeIsislally 249,33 mm. The

length of the column is preferably 1 to 30 mm, more 15 preferably 2 to 5 mm, much more preferably
2.5t0 3.5 mm. 2T TRE OHReMFRT BRIBURE GitRd POIEabéRateT ésih-plefarably erspe e e present

invention isspreferally d.{e 5,009, PpamBHIEPreferally 5105304 PP, mauch; mere preferably 10 to
1,000 ppm in terms of the weight of the OH 20 group. (Fe compound) In the present invention, the

granule satisfiePHeHolIE&Rhy condition (1). That is, (1) when 100 parts by 25 weight of the granule is

cleaned with 100 parts bynweightiebazlié nitie agigaguenys sohuisns the amountaf an Fe compound

eluted into the 1N njtric acid agueous solution cleaning fluid is 1 to 100 ppb_in terms of the Fe atom

based on the grafaR 3 THReS 86n?5f]ﬂ‘?elﬁg%ﬂ?ﬁb%mﬁél?§%6 L BrefeYaBRPE#56 ppb, more

preferably 1 to 40 ppenpilick marerpreterably 1dtor2E ppb.partiewady peeferalhehda 10 ppb in terms

of the Fe %)m based 06% the gkanule. WQen the amo%un%ﬁ)f the Fe compound in terms of the Fe atom is
1

larger thaii 100 ppb, 16 the heat rosistance degradas AR the coisr oF 2 Hidided Sfidle bh&ined by
melt molding the gédnmuleteridsatodhecoree nonse: disadeantageaudly. Bhe amosnf atthelFe compound

can be measur do?% ;Qe&; Iovg gg{}emgg That is, a guartz glass conical flask and.a quartz glass
bar are cleaneo%wit a 1N n%rlfé‘ a{élld aqueou% o%lﬁ?o%si%’a@%??cg? and it is %{%ﬁé?nneodl thal the amount
of an Fe compobentigetie 1aNfitdc asidaagiebussongionicieaning fioichis royemdreathan &1 ppb. 100

parts by weight 10.of the granule is t itodhe lyshscted.canigalfiask, aad 100parts by weight

of a 1N nitric acid aqueous solution is added to the flask, stirred with the inspected glass bar for 1
minute, leffto skMmtfor 2R stiFrtiag din Yo minbteaad g roeffe s deteraite the

amount of 15 Fe bydhe dgPemission:spectromatty of 3 liaui¢ phaseona1 Theamaunt of the Fe

compound on the surface of the granule is increased by contact between the granule and a tank,
container or pipe RS niEEHEEsuthPAs BEhfe S SIBR I ISU ST eoaining FE6iY theeinfer wall. An

increase 20 in the amatunt of the:becompatnd-adheraete thersudace efthe granule becomes
significant when part of the inside of the tank, caontainer or pipe rusts or when a welded part on the

inner wall cracks. e &R GrC0F the P& compountadhe R 8RS Lifhie2 5 bPfiRSgranule can
be reduced by dleagingethe grgnulerwithr ainitticadidagueqaud Soh#ion] and phosgene in

the presence of an acid binder and an organic solvent.
Examples of the acid binder include alkali metal hydroxides
such as sodium hydroxide and potassium hydroxide, and amine
compounds such as pyridine. EBExamples of the organic solvent

25 include halcgenated hydrocarbons such as methylene chloride
and chlorobenzene. A catalyst such as a tertiary amine or
guaternary ammonium salt may be used to promote the reaction.
The reaction temperature is generally 0 to 40°C, and the
reaction time is several minutes to 5 hours.

30 In the polymerization reaction, a monofunctional
phenol may be used as a terminal capping agent. When phosgene
is used as the carbonate precursor in the reaction, a
monofunctional phenol is generally used as a terminal capping

agent to contrcl the molecular weight. The cbtained



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 the granule stored in the tank is measured on a regular basis so that a granule having the Fe
compound adhered thereto in an amount larger than the reference value is not used in the
manufacture of a molded article which requires a good €olor and transparency. A 17 granule having
the Fe compou r reto | ount larger. than the reference value may be mixed with a
granule having %%frgéﬁgt%f t%%%%?ﬁpgﬁﬁgékgeé%hgge%bg oarlé%nélctih\%g??hg granule to be
molded in the pieSEHES finattion iscchitacharized frihan thesamountof tsrFeddmpoundaghered to
the surface of the.grapule fallswithinaspegificrande nERe preseqtinyention is amethod of
producing a molded article by melting a granule of a polycarbonate resin stored 10 in a tank at a
temperature of 2HFRPIBOC RSN it AbESRIn te grahtlksis ndluEd afep & is Eorfirthed that the
granule satisfies,tha-ahoyg senditiennRhospherusshased sempoupd (compopent ) 151n the
present invention, the granule satisfies the following condition (Il). That s, (Il) the granule contains (A)
100 parts by welght'o? th&Bol/earibifate Pdsif fcdmpenérit &) tantS(BITRE06E0 fo 6 BBy weight of
at least one phasphghussbaspeheomnpeund (carmperenity selected from the 20 group consisting of a
phosphorus-based compound represented by the above formula (1) (component b-1), a
phosphorus-based compaound represéfited by the above formula (2) (component b-2 ) and a
phosphorus-based compounuNgpresented by the above formula (3) (component b-3). 25The above
phosphorus-basgd mponent b) iscgffective in improving molding heat resistance as a
stabilizer for resins. The of the component b is 0.00010 to 0.5 part by weight, preferably 0.001

to 0.3 part by weight, mostpreferably 0.003 to 0.1 part by weight based 30 on 100 parts by weight of

the polycarbon ’in (o nent a). When_the content of the phosphorus-pased compound is
‘lower than 0.00 %é%%?t%];wwg%ﬁt,ﬁ%@rrﬁgﬁ?nag]%%f raeglgs}’;ngg %?1 %%%fy%rﬁ%ﬁage?gﬁﬁ%%comes
unsatisfadtory disauvarmagedesly. 1a8kyl AsdoptHephogphorus-idseth cohwpoand{somponent b), the
phosphorus-based compounds, Sg_@eo%bqvetfgr@w%r@%, e(ggL 2?% r(%)( re tgyﬁomers. The content of

each of the tautomers may be arbitrary. 5In the formulas (1), ), Ari,’Ar2 and Ars may be the
same or different and aF&@BEH A &briBfcHyARicHrEEH gFsub hagingl6 io2budebpheitorhs which

may have an alkyl:substityent-Examples of the aromalic,ring inthe;argmatic hydrocarbon group
include phenyl and naphthyl, out of which 10 her%qrﬁs preferred. The alkyl lgu sticuent which may

substitute the above aréMaticiiyte prRERIbly S akjiGrdth REFIRP1 16 ADRPBER aimbESuch as

methyl group, edid Grow RrePyherci:1eoRmPYLatoLP: DUl greumaciestbulyhoraun-Qut of these,
methyl group and tert-butyl 15 group are preferred, and tert-butyl group is particularly preferred.
Examples of thé%o?ﬁﬁbﬁ%ﬂl(lcﬁn%’m%‘% b-11) Bf b formidta Ty step 1s carried
4-bis(2,4-di-isoprepyiphenyhdamene(@v-Aiiserpropyk20 phesyd)biphenyleag diphesphanite,
4-bis(2,4-di-n-bggjl henyl&%;mon%#di-n-but)ggpenyl )-biphenylene diphosphonite,
4-bis(2,4-di-tert gﬁ en{ DR -RIoHotS 2°didter Bt Reny 5 Bipfdiiiene dBRSSHABAtES2S
4-bis(2,4-di-tert«lautgiphenylh3'-aionot2 drdiste itcb iyl pheny 1 xbiphehyte nerdiplasphonites
3-bis(2,4-di-tert- I -4'-mo 4-di-tert-hutyl phenyl)-biphenylene diphosphonite
3-bis(2,4-%?—ter&§$§l%ﬁgn%%%%ﬁgb%’éé%gﬁgﬁgutﬁwSe& }n{:oo = Organnlc &vaent
solution phase and a water phase by standing or using a

centrifugal separator to extract the organic solvent
soluticn phase repeatedly sc as to remove water-soluble
impurities. The water-soluble impuritiesg are removed

25 efficiently by washing in high-purity water, whereby the
coclor of the obtained polycarbonate resin becomes good.

It is also preferred that the organic solvent solution

of the polycarbonate resin should be washed with an acid or
alkali to remove impurities such as the catalyst.

30 It is furthexr preferred that foreign matter which is

an insoluble impurity should be removed from the organic



30 phenyl)-biphenylene diphosphonite, 4-bis(2,6-di-iso-propylpheny1)-4'-mono(2,6-di-iso-propyl
_ phenyl)-biphenylene diphosphonite, 4-bis(2,6-di-n-butylpheny1)-4'-mono(2,6-di-n-butylphenyl
)-biphenylene diphosphonite, 19 4-bis(2,6-di-tert-butylpheny1)-4'-mono(2,6-di-tert-butyl
phenyl)-biphenylene diphosphonite, 4-bis(2,6-di-tert-butylpheny1)-3'-mono(2,6-di-tert-butyl
pheny1)-biphenylene diphosphonite, 5 3-bis(2,6-di-tert-Butylpheny1)-4'-mono(2,6-di-tert-butyl
pheny1l)-biphenyl iRh ite, 3-bi -di-tert-butylphenyl)-3'-monq(2,6-di-tert-butyl
phenyl)-biphenélfggg%?gh“fgggﬁgat%l 4b§%‘%rgﬁ§értt%u%%$n%ﬁ {/)lrr)rhaégntﬁ -H'F%%nooigﬂy&i? 10
tert-butyl-5-mettpgNen ) asighdryiend diphosploritely filtered or processed by a
4-bis(2,4-di-tert-@é1ggf§m%tgylp@g@g})ﬁ'&ppno(ZA-di- tert-butyl-5-methylphenyl)-biphenylene
diphosphonite,
3-bis(2,4-di-tert-buty1-5FHBtHAPHENY ) LS S R aREE B Ui Binidtisy ipheayL)hiphéryiehe
diphosphonjte apd1in3rbis (4 dreHbutyd smestavlpheny 1) 3-monal2sdl i n 5 granule
tert-butyl-5-methylpheny1)-biphenylene diphosphonite. Out of these,
tris(di-tert-butylsHeny2§-bhshers e diphas phiemites are preferred, and
tris(2,4-di-tert-butylphenyd ) duiphenylene diphesphenites 20 aretmere prefgireds Mrerspedcifically, the
tris(2,4-di-tert-butylphenyl)-biphenylene diphosphonites are preferably _
4-bis(2,4-di-tertBURABREMAL ) %Moo (314- G FERgHsHehy T B HE My fe e GipRaSibiite, 25
4-bis(2,4-di-tert-hitytphenyb)13imeno @4 e t-buid pheayb):biphepylenedighasphenite, n
3-bis(2,4-g'-tert- utylplhen 1%—4'-Enon%g,4-$-tert-butyl ggen 1)-biphen I§n$ diphosphonite and
3-bis(2,4-drtert DityiBherd1 3 Morot2, 4 - RSyt 36 PAer/L) 55 phenyterdd Siftosphohite.
Examples of thezcompoeand (eanmpaonent e2poftheformulas(25iiciuder is preferably
4,4'-bis(2,4-di-isQ-propylphenyl)-biphenylene.diphosphonite, . -
4,4'-bis(2,4-di-n-mﬁﬁgﬁgﬁyﬁ%/bi% eﬁﬁle%énéﬁ)p eosjb%o%ﬁg,r%{bmn and post-treatment.
4,4'-bis(2,4-di-tértrirApheryh)-biphenykenetdiphosphienite,or kneader is used as the
3,4'-bis(2,4-di-teyt- 1)-bi I ' ite, . .
53,3-bis(2,4-di-%%t%{t%%%%%yl)&b%ﬁgr%ﬁgﬁ%%r%&%%i(tqle? contimuously discharged
4,4r-bis(216di-i$6-propyisheBAshighenyisrrrdiphaspithitehe granulator.
4,4'-bis(2,6-di-n-butylpheny1);biphenylens dinhasphonite, 1} then subjected to a
4,4'-bis(2,6-di-tert-butyl henyli—biphenylene diphosphonite,
3,4'-bis(2,6-di-t&BE Fb%lﬁ?r )-bisRYHe dipHosphbAtgirothermal treatment step,
3,3-bis(2,6-di-tent=butiphend )iphenenentained in the slurry is removed by

supplying the slurry into a hydrothermal treatment container
20 filled with 90 to 100°C hot water or setting the temperature
of water to 90 to 100°C by blowing steam after the slurry
is supplied.
Water and the organic scolvent are preferably removed
from the slurry discharged from the granulating step or the
25  slurry after the hydrothermal treatment by filtration or
centrifugation, and then the slurry is dried to obtain a
granule {(powder or flake).
The drier may be of conduction heating system or hot
alr heating system, and the granule may be left to stand,
30 transferred or stirred. A groove type or cylindrical drier
which employs conduction heating system to stir the granule
is preferred, and a groove type drier is particularly
preferred. The drying temperature is preferably in the range

of 130 to 150°C. The granule obtained after drying can be



15 diphosphonite, 4,4'-bis(2,4-di-tert-buty1-5-methylphenyl)-biphenylene diphosphonite,
3,4'-bis(2,4-di-tert-buty1-5-methylphenyl)-biphenylene diphosphonite and 20
3,3-bis(2,4-di-tert-buty1-5-methylphenyl)-biphenylene diphosphonite. Examples of the compound
(component b-3) oftheformula (3) include 2,4-di-iso-propylphenyl-4-phenyl-phenyl phosphonite,
2,4-di-n-butylpheny1-3-phenyl-phenyl 25 phosphonite}2,4-di-tert-butylpheny1-4-phenyl-phenyl
phosphonite, 2,4-di-tert-butylphenyl-3-phenyl-phenyl phqesphonite :
2,6-di-iso-propy%%a%)e/%-lzlz-géggl%-ph%%)glppﬁo%!scp uc‘)arﬁ\tgfﬂe,' 2,6- %—ﬁ-&?t%fb%%nlyﬁ-ié-opﬁeen?}l?&hdeen%/l
phosphonite, 2,6-di-tert-butylphenyi-daphenykpheayl3@ phosphonitegenerally an ester

2,6-di-tert-butylphenyl-3-phenyl-phenyl phosphanite. and 5 101 i
2,4-di-tert-butyI-5-methy1phgnyl-B-phenyl-phenW p 1Q(l)SIOhO%'f*FID‘i‘-e &Ofatﬁgsé diphery

(di-tert-butylphe®gIRphémA-phéig Qiprerphoiited hreprafesmyl] arrbonate are mixed

(2,4-di-tert-butylphenyi)-phenyl-phepyl Dhosphopites are patticularly preferred. Marg spedifically,
2,4-di-tert-butylpheny1-4-phenyl-phenyl phosphonite and 5 2,4-di-tert-butylpheny1-3-phenyl-phenyl

phosphonite arépfétefédephospReTUSELTTMSSIRE@ofTpoheht Y IATAE Présertdmention, the
phosphorus-baseg:1Q comppundbusakas theahoua campanentdnecanbe obtained by, hydrolyzing the

phosphorus-based compound (compongnt c) of the formula (4) or (5). That is, the phosphorus-based

compound (compomEnt B- 7ok tHe*fohMuBi Drand fife PhidphSiee-basea o btisd{esREdnent b-2)

of the formula (2kmean e ebiainesby hydrelyzing the,phesphoruphases corpounshcomponent
c-1) of the formula (4% Tr;.'e phosphorus-based compound (component b-3) of the formula (3) can be
obtained By hyd#S§Zing the ﬁ%@ﬁﬁoﬂus%as%d%%ﬁound (component ¢ - 1) of the formula (5).
20Therefore, the granuletprefesablyrsatisfigs: theb following eendition fHB) fir: addifionite the tenditions (1)

and (11). That is, (lIl). the granule contains (A) the polycarbonate resin (component a), (B) the
phosphorus-bas?esd: %é c%%%%%%%ﬁ?es%ﬁ?ec Igy thcea“?é)rm(lejléj ag%&%%gﬁe%}yb-i)ﬂﬁ%t
phosphorus-based:compoundiepreseaicd:by fhe formioda (&) {demiponent b-2) and the
phosphorus-based comﬁ%nﬁ ﬁ@@&@g@dw irgﬂ%forrpu&@) %Cc)imeor% nt%g)aar]}cé ég

a
phosphorus-based compound represented by the foﬁowmg 30 formula omponen%‘c-l) and a
phosphorus-basetamepsuidFepiesehited by 2ise fdllowirgiérinula {5) (confiparéric-2), tha total

amount of the cogpenenis b-1 to H-3 gnd.¢- L and-e-2 being preferably 0.0003 tg 0.5 pat ?gweight

based on 100 parts by weight of the componént a, and the weight ratio 22 (x/y) ofthetotalamount
(xpartsbyweighf) dfthecempoheffsh-1to B8 Y6 B fralstHadt (paristhy Weighty Bfthe components

c-1 and c-2 being, prefgrabiyn Q4 8409 having the above viscosity average
molecular weight is preferred because a molded article
20 obtained from the pelycarbonate resin has certain mechanical
strength while maintaining relatively high fluidity at the
time of extrusion and molding.
The vigcosity average molecular welght in the present
invention is M obtained by inserting the specific viscosity
25 (ep) of a solution prepared by dissclving 0.7 g of the
polycarbonate in 100 ml of methylene chloride at 20°C into
the following equation.
Nep/C = [MI + 0.45 % [n]%c (In] represents an intrinsic
viscosity)
30 [n] = 1.23 x 107%m%®
c = 0.7
The viscosity average molecular weight of the granule
can be measured by the following procedure. That is, the

granule is dissolved in methylene chloride in a weight ratio



In the formulas (4) and (5), Ar3 and Ar6é maybe the same or different and are each an aromatic
_“hydrocarbon group having 6 to 20 carbon atoms which may have an alkyl substituent. Examples of the
aromatic ring in the aromatic hydrocarbon 10 group include phenyl and naphthyl, out of which phenyl
is preferred. The alkyl substituent which may substitute the aromatic ring is preferably an alkyl group
having 1 to 10 carbon atoms such as methyl group, ethyl group, propyl group, isopropyl group, butyl
group and tert-butyl group. Qut.of 15 thgéﬁu@féhyrln rqu aq% tecrg?%ﬂté/(ljgro&pbare Cperegerred, and
tert-butyl group is particularly preferred. Examples of the compound comp%nen%:c-tﬁ of the
formula (4) inclubleltetrakis(214-ditiso-prapEplie iyl x4 aouiphengletet2G diphbsphenite,t ter
tetrakis(2,4-di-nhutylphepyd)-4.4-hipherylene diphosphopites, 1 cne chioride-soluble
tetrakis(2,4-di-tert-butylpheny1)-4,4'-biphenylene diphosphonite;, 25

tetrakis(2,4-di-tetRbéphényl E2F -bipheriddre tipHéssitonird in 100 ml of methylene

tetrakis(z,4'5di't%k?BWKQ{@W&)?@&QH}%?W@%@QB?%@WS @51 ty (Nep) of the

tetrakis(2,6-di-iso-propylpheny1)-4,4'-bipheny ene diphosphonite, ‘
tetrakis(2,6-di-nSRiFIPREAY B4 A bpfhenlert GipHospnemitd s wald viscometer so as
tetrakis(2,6-di-terbheiylphenyl-4:4:- biphemdens, dRROSRORMIS ccular weight (M) from
tetrakis(2,6-di-tert-butylpheny1)-4,3'-biphenylene diphosphonite,
tetrakis(z,6-di-té?§ﬁut§?ﬁ1\’é%ﬁ$‘%?§9b?&enylene 10 diphosphonite,

tetrakis(2,4-di-tert-buty Irbangityplienydy¢ de biphemdene giphosphaniteder, pellet or
tetrakis(2,4-di-tert-butyl-5-methylpheny1)-4,3'- biphenylene diphosphonite and 15
tetrakis(2?Agdi-tgg-%gél-S%Etg%mggyﬁ?@%% gp%%r%ﬁé?ﬁéléf@ﬁﬁgp%%iﬁe‘?m IRy
tetrakis(di-tert-butylpheryild-bipkgmderie-dipkosphenites @re peafelsed, and 20mnar shape.
tetrakis(2,4-di-tert-butylphenyl)-bi lene_diphosphonites are mare preferred. More specifically, the
tetrakis(2,4-di-t§%l-%u%3[p mee%%% ?B%gt% ene |§H§Sﬁhsorﬁt%%§?5%g rgblygo 9 m, more
tetrakis(2,4-di-terebhgaptiey 13-44 twipkenyiene26dipisosphoniéerably 2 to 3.3 mm.
tetrakis(2,4-ditegt:butylpheny1)4. 3 shiphenylene diphgsphanite.and ; .,
tetrakis(2,4-di-tert-butylphieny1)-3,3'-biphenylene d:%%sphonite. &dese c%mpoounrl\%'s r%“%lf%e used in
combinatibh 30f 26 BRPActe? O Exdnipledefthencormpbund teorhponéntT-2pofthe formula (5)
include bis(2,4-di-iso-prepylphgny L4-phenypRenyl PhesphNite, 1 vcarbonate resin

bis(2,4-di-n-butylphenyl)-3-pheny|-phengl phosphonite, bis(2,4-di-tert-butylphenyl)-4-phenyl-phenyl
preferably uséd in the present invention is preferably 1 to

5,000 ppm, more preferably 5 to 2,000 ppm, much more
preferably 10 to 1,000 ppm in terms of the weight of the OH
20 group.

(Fe compound)
In the present invention, the granule satisfies the
following condition (I). That is, (I} when 100 parts by
25 welght of the granule is cleaned with 100 parts by weight
of & 1IN nitric acid agueous golution, the amount of an Fe
compound eluted into the 1IN nitric acid agueous solution
cleaning fluid is 1 to 100 ppk in terms of the Fe atom based
on the granule.
30 The amount of the Fe compound is 1 to 100 ppb, preferably
1 to 50 ppb, more preferably 1 to 40 ppb, much more preferably
1 to 25 ppb, particularly preferably 1 tc 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,



24 phosphonite, bis(2,4-di tert-butylpheny1)-3-phenyl-phenyl phosphonite, bis(2,6-di
_iso-propylpheny1)-4-phenyl-phenyl phosphonite, bis(2,6-di -n-butylpheny1)-3-phenyl-phenyl
phosphonite, bis(2,6-di tert-butylphenyl)-4-phenyl-phenyl 5 phosphonite, bis(2,6-di
tert-butylphenyl)-3-phenyl-phenyl phosphonite and bis(2,4-di-tert-buty1-5
-methylphenyl)-3-phenyl-phenyl phosphonite. Out of these, bis(di-tert-butylphenyl)-phenyl-phenyl 10
phosphonites ar. L | -di-tert- - I- l onites are more
preferred. More %ﬁ%ﬁ%ﬁ%‘%ﬁ b&is%g%d%tetesrg%%%p%fﬁy%%or?egn@ﬁrppr?e%nr% ﬁ%ﬁ%ﬁﬁf&% ga}Legpreferably
15 bis(2,4-di-terRBa&/ipHehyaY-AvgRényicphelyphsplicritevard tends to become worse
bis(2,4-di-tert-butylphepyh)-3pbgnylRhenyl phosphonite. These compounds may be used in
combination of two or more. When the above phosphorus-based compound (component 20 b) is to be

mixed with the polycarbdr&te i8St edtipdient 55, & PHeSHR6rUSHade Bempoasd obrikke by

hydrolyzingsa phospheitisibased cempound eontainingaJnixtute) efthecompanentsLsik and c-2 can
be preferably used. In this case, the phosphorus -based compound to be mixed 25 with the

polycarbonate r8sf@bhh &gt 2)96 b BhGsPHGiESFhstd-Compdiintiivhich srEirsiss@penents b
and c. In this phespherusrbased composndathe weight ratie {xAmnofthe: total- amaunt (npags by
weight) of the compgnents b-1 to b-3 to thegtotal amount (y parts by weight) of the 30 components c-1
and c-2 is prefefably 0.018% 8 More PrefBrably 0051 8 2Fhid pHaLpRYEisSiHseE @mpound is

mixed to ensurecthasthiertptalarmaunt efthercoraponents bil pepb-3 anddheseampenents grk-and c-2
becomes 0.0005 to0.0.5 part by weight, preferably 0.001 o 0.3 part by weight, mor referably
0.003 to 093 par?%)y%vgig%%%éév o%nslg%eﬁ}a%l ylv{/lelah{i%?tﬁg %%ﬁ/%lgre&r?ﬁ%lrggﬁi és%gﬁg(dnent a).
When the contemtdf iHe) phasplsolus-tasett tondpeunty is iawe cthamni 6. COPoepart byvieightthe
molding heat resistance af the 2;polycarbonate. resin.be s.unsatisfactory disadvantageously. Even
when the content of ;ﬁ%eephosphorus)-ftc)lased'cog;ﬁrg)%llil}fg§ is %%ﬁe?%ar% X Sgr %y \%e%%?,a#%%es not
have a bad effe€Pén th@ ehaiaeierstittpropeiticaof thepdlydarboratestesintsdt thephosphorus-based
compound 10 is; fused: and solislifigd by the-absorntion, of maisturewith the ﬁ&%&'ta%ﬁ%% handling

ease. (another phosphorus-based compound) In the present invention, a phosphorus-base
compound®5 eXBeptfoi-tHe dbdVeSEompoRENtsBRATd HecaBdiedorfipdrients @ mag e mixed with the

polycarbonate resin (componenta). as dheatstahilizemExamples ofithe phesphewsskasggd.compound
include tris(dialkyl-substituted phenyl)phosphites such as tris(dimethylphenyl)phosphite, 20

tris(diethylphen§§ERBSPRite Stris{aEE6-5F Sy h SR phRe WS -nsu S pRER S RE%hHite,

tris(2,4-di-tert-butdphemd)yphosphite otrisf2 H=dirtert: butyip hermd)phosphite @nek28t s inless

tris(2,4-di-tert-bu;LyI-5-m tr%gihen II?phosphite. 2i5(2,6-d%tert,—but I-4-methylphenyl)pentaerythritol
IS(

diphosphite, 2,2 methylenebis (46 dr fert-blFIgkeryh ottt phBSHite” Bistnondipheh{isséigerythritol

diphosphit®, 30ibis (2 datertrhutydghemd) pentaemntwiokdipbasphite, distereypeitagpghetol

diphosphite, trijutyl phosphate. {rietliyl Bhosehate. tmsthyl hosphate IEPNeIVL 1 o ge of
the tank, container cr pipe rusts or when a welded part on
the inner wall cracks.

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 agueous 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 the granule stored in the tank
is measured on a regular basis so that a granule having the
Fe compound adhered thereto in an amount larger than the
reference value is not used in the manufacture of a molded

article which requires a good color and transparency. A



phosphate, diphenyl monoorthoxenyl phosphate, dibutyl phosphate, dioctyl phosphate, diisopropyl
~phosphate, 26 dimethyl benzenephosphonate, diethyl benzenephosphonate and dipropyl
benzenephosphonate are also included in the above examples. Out of these,
tris(di-tert-butylphenyl)phosphitesare 5 preferred, and tris(2,4-di-tert-butylphenyl)phosphite is
particularly preferred. These phosphorus-based compaéinds may be used alone or in combination of

two or more. Th horus-hase ound is used in an amount of preferably 0.0005 to 0.2 part
by weight, moresﬁgg}%%ggly{z@%%%‘%oqoﬁ% %pgﬁ%@oﬁggh?%seerf on%gatr S %)13} v%agﬂ?%lf“ﬂ?ae

polycarbonate réﬁﬁ%@mnipbﬂentaﬁ (r@léaseiagem.)aﬁm@efma’s@m mmmmgmmmmw release
15 agent may bgg@{gg{wgh dhe pelycarbonate resin to ggprgé{ﬁgggﬁgle%a%(%%tg rqm grrg%al mold of

a resin molded article at the time of melt molding. Preferably, internal mold release agent
comprises not |éxsfthaR IOAAE4 8T an E3ter eramuleehbPamtatatyiadidimhs estarot aerdlcohol and

20 a fatty agid is; {Qieexarpple; an esierof ameonahydric algaholand a fasty-acid and{or apartial or

whole ester of a polyhydric alcohol and a fatty acid. The ester of a monohydric alcohol and a fatty acid
is preferably an €S VLR RIABRTETC BRoSHet HWH £ 02D Edibahralmmcaia hizs waturated fatty
acid having 10 tg 3%-carben atemsgEhe 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 3Bt MoRSBMS BHBGH Bles DS BERAY Galihondrdie al&shoiafd a

saturated fatty acid nelude gteryytstearate;patmityl palmitate, puiyhstearate #agthyl daurate and

isopropyl gglmitate, out of which stearé\%)stearate is Eggerred. Exam%Ies of the partial or whole ester of
[

a polyhydfic 27'&cBhSrARY & saturafdl ftfy Atq inthude fhdrdghiceride’Stearie Cdiff ceide

stearate, triglycetide-stoarates moaosdrbitate stdaiate, :nieraglycefide-belfenate pentaerythsitol

monostearate, pentaerythritol 5 te%&aesteagrﬁtee, ﬁ()ecr}qfaerxtgrrlig).ltgtragel gonate, propylene glycol
hex

monostearate, ﬁgﬁgﬁy %ip%ae%lja{fe, Sorbitah monosfeearate, 2 1tﬁy yl stearate and a partial or whole

ester of a dipentaerythritol such as dipentaerythritol hexastearate. 100ut of these esters,

monoglyceride §f%5%:§hgw§gggg %eag &‘?ﬂ&ﬁ‘e%@é{ ocl} Itl%t][latst%?r)ate and a mixture of triglyceride
ryl's

stearate and ste arate are preferred. Monoglyceride stearate 15 particularly preferred. 15The
content oftthe above esiér itlife FitemRlmoldvelnisengentis not fovslthanQ0iwls emotdpreferably

not less than 955\5/&%&@%0@ eBH90WISA qfthe interpalmald rejease;agent, The acid,valug of the

above fatty acid ester is 20 preferably not more than 3, more preferably not more than 2.

Monoglyceride $tehrafe? grafefabRrhEe Hibaciifvaiie BPACMBROTRIFELS 6AE d POMYSTaIst less than

95 wt%, particularlypreferably anoacid yatue of notmore than 1.2 and ajpurily of potlessthan 98 wt%.
The acid value of the 25 fatty acid ester can be measured by a known method. Examples of the

internal mold réRPdERRAEnt 2XBEFT0r HRMBROVK e e R R R olRfin $Rb8 6 Wk, Bréh-based

20 group consisting of a phospherus-based compound represented
by the above formula (1) (component b-1), a phosphorus-based
compound represented by the above formula (2) (component b-2)
and a phosphorus-based compound represented by the above
formula (3) (component b-3).

25 The above phosphorus-based compound (component b} is
effective in improving molding heat resistance as a
stabilizer for resins. The content of the component b is
0.00010 to 0.5 part by weight, preferably 0.001 to 0.3 part
by weight, most preferably 0.003 to 0.1 part by weight based

30 on 100 parts by weight of the polycarbonate resin (component
a}). When the content of the phosphorus-based compound is
lower than 0.00010 part by weight, the molding heat
resistance of the polycarbonate resin becomes unsatisfactory

disadvantageously.



waxes containing a carboxyl group and/or a carboxylic anhydride group, silicone oil,

_ “organopolysiloxane, paraffin 30 wax and bees wax. The content of the internal mold release agent
in the polycarbonate resin is preferably 0 . 001 to 1. O part by weight, more preferably 0.01 to 0.6 part
by weight, most preferably 0.1 to 0.5 part by weight based on 100 parts by weight of 28 the
polycarbonate resin. (ultraviolet absorbent) The gidhule may contain an ultraviolet absorbent. At
least one any known ult%asvicget al%sBorbegt may be seI%cted. The ultraviolet absorbent is selected from

a benzotriazole-based ltfaviolet ABSOMERT BENZEphEAsHE-bASEE GitFATiotst ABCASEHt ahd:
triazine-based uitraviolebabsarbent. Gt thesey@:td benfottinzoleHiasedidtravioket absorbent is

particularly pref iy d Qﬁﬁa it grod%ces an effect such as the molding.heat resis e of the
polycarbonate rZsi?I more gézctivé@. aut’l%néegrﬁéun of th%oulft?g\l}%le abggr%%n?gl%%é?erably 0.01to
1.5 parts byweidatuinore peefarably 6. 05010 7 apayt. 15 by weight, much more preferably 0.1 to 0.5 part

by weight hased on 100;parts, py sugight; of the;polycarbopate resin. Within the above range, the effects
of the phosphorus-based compounds in the p?reiasén(tiingention ?rs)le Tuﬁ)// bbtél%ge%%]dé%ﬁecta& the

present inventidrEcah e attaired Carid 20 shafistaddony wemhér abilify isnprovid et tdrheapdiyearbonate

resin advantagegusiy, nha-Examilesof the @s%%aétysﬁlp@sgﬂf&ﬁaawggt Absarbent include
2-(2-hydroxy-5-methylphenyl)benzotriazole, 25 2-(2-hydroxy-5-tert-octylphenyl)benzotriazole,
2-(2-hydroxy-3, 53rimyIBREY!) p e e zdthaz 616 2R dRy 13- Rsit-butyh8 - AetmAsHEny 1)-5-
chlorobenzotriaggigr32:-reihylenehis[4:(d ih3S-tatamethylbuty 16BNt 30ut of which
benzotriazol-2-yl)phenol], 2-(2-hydroxy-3,5-di-tert-but Iphenylzjben.z‘otriazole, .

2-(2-hydrdXy-3, Bl - bl ey A3 -%lorgﬁl&z%lt%ﬁ%olé}l stituent which may
2-(2-hydroxy-3,swdiert-amdphenylepzetriazeles 2322 hyydiexypdedachiphenyl)pepgotriazole,
2-(2-hydroxy-5-tert-but¥!gh(§gyl l?Legzotriazole 2- 2-%% -4-octox§ifhenyl benzotriazole,
2,2"-methyleneBiS@ ey 16 BenZdtriaZo e?d‘ﬁ:é% I 58S PHSHe Ayielebis( 1, SLheHPox&5im ¥4 one) and

2-[2-hydroxy-3-(3;4:5:6-tetralydiophtbatimidoseethyipb: metbylphenyllbenzetriazoleshey may be
used alone or ir{g%@p&na{;‘i%? of fyo or "Eﬁ' O2-( -h%grox%g-r%e?yl rrg)en ';%e zotriag%le 1(;?[
2-(2-hydroxy-5-fert-Getylphenyl)benzotriazole. 2-(2-Aydrony <3, Bidic my‘llﬁiueny )BhényIbaT2otriazole,
2-(2-hydrdRy-3-tarehptyd s npathyipheryl)-8rchlombenzotriazoteyoup is particularly
2,2'-methylenehis[4=(1,1,3,3-tetramethylbuty1)-6-(2H- 15 benzotriazol-2-yl)phenoll and
2-[2-hydroxy-3-(3,4,5,6-tetrahydrophthalimidomethyl)-5- methylphenyllbenzotriazole are preferred, and
2-(2-hydroxy-5-tert-octyiptfehy)perizbtiiagotenwpgund (component b-1) of the formula
2,2'-methylenebisg[#- (i, 3, 3stetramethylbuty1)-6-(2H-
4-big{2,4-di-iso-propylphenyl) -4’ -mono (2, 4-di-iso-propyl

20 phenyl;) -biphenylene diphosphonite,
4-bis(2,4-di-n-butylphenyl) -4’ -mono (2, 4-di-n-butylphenyl
) -biphenylene diphosphonite,
4-bis(2,4-di-tert-butylphenyl} -4’ -mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite,

25 4-bis{(2,4-di-tert-butylphenyl}-3’-mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite,
3-bis(2,4-di-tert-butylphenyl)-4'-mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite,
3-big(2,4-di-tert-butylphenyl) -3’ -mono(2,4-di-tert-butyl

3¢ phenyl)-biphenylene diphosphonite,
4-bis(2,6-di-iso-propylphenyl) -4’ -mono (2, 6-di-isc-propyl
phenyl) -biphenylene diphosphonite,
4-big{2,6-di-n-butylphenyl) -4’ -mono {2, 6-di-n-butylphenyl

) -biphenylene diphosphonite,



20 benzotriazol-2-yl)phenol] are more preferred. 2-(2-hydroxy-5-tert-octylphenyl)benzotriazole is
“particularly preferred. The benzotriazole-based ultraviolet absorbent has a drying loss of preferably not
more than 0.5 wt%, more 25 preferably not more than 0.1 wt.96-, particularly preferably not more than

0.03 wt % when it is dried at 105C for 2 hours. The benzotriazole-based ultraviolet absorbent has a
500 nm dissolution color (light transmittance of a 1 cm’c@ll obtained by dissolving 5 g of the ultraviolet

absorbent in 30 100 ml of teluene) of prefer not less thap 95 96., more preferably not less than 98
96-, particularly pre%eragy not esziC %an%g“g?%hegyginp%s of the lgg]hggop lent‘()enre%béjsl(]a‘%lyjtraviolet
absorbent includé2aydihydrosjisenvZophendheh3orhypdrosy-4-methoxybenzophenone,

2-hydroxy-4-octaxybenzophenone, gfjﬂquﬁ%)_{ffgﬁ%!ﬂxy enzopheno NErgi-tert-butyl

2-hydroxy-4-methoxy-5-sulfoxybenzophenone, K
2-hydroxy-4-meRieRy5t sulfoytaiyatise mtabeiasphenbas £2,2'-dihydroxy-4-methoxybenzophenone,

2,2,4,4"teteahydyoxyhenzophenone, 4, 2i-dibyd x4 4 dimethoxyhenzophenong. .y i1
2,2'-dihydroxy-4,4'-dimethoxy-5-sodium 10 sulfoxybenzophenone,
bis(5-benzoy1-RdrSxy-2hetHxypRasyIfhehanel2mygfoxy-4-n-dodecyloxybenzophenone and
2-hydroxy-4-methaxy2|-carbexybeazephanopes Exagplesyof thedrazing-hased ulraviglet absorbent
15 include 2-(4,6-dipheny1-1,3,5-triazin-2-y1)-5-[(hexyl)oxy]- phenol, and

2-(4,6-bis(2,4-dRNERYIph eI BB LRSS BAYER (6515 ]-phenol. 20 (hindered phenol-based
stabilizer) Thergranulednay cestain alnindered mhenol:pasad stabilizeras ong, as the_object of the

present inyention is not impaired. 25Examples of the hindered phenol-based stabilizer include
pentaeryt r?tol tgt?g%sé9(%§§-a§éf?ﬁg§&ﬂ]§%%%¥ yORERYT BYdiBRaet PRosphonite,
thiodiethylenebig[3s(Bs5-2li-tertihutyb 4 hydnaxyphenyd S0yaropionale] - 37 -mono (2, 4-di -

B L ) Fene R et ety ol
3-bis(2,4-di-tert-butyl-5-methyiphenyl) -4’ -mono(2,4-di-
tert-butyli-5-methylphenyl) -biphenylene diphosphonite and

15 3-bis{z,4-di-tert-butyl-5-methylphenyl) -3’ -mono(2,4-di-
tert-butyl-5-methylphenyl) -biphenylene diphosphenite.

Cut of these, tris(di-tert-butylphenyl)-biphenylene
diphosphoniteg are preferred, and
tris{2,4-di-tert-butylphenyl)-biphenylene diphosphonites

20 are more preferred. More specifically, the
tris(2,4-di-tert-butylphenyl)-biphenylene diphosphonites
are preferably
4-bis(2,4-di-tert-butylphenyl) -4’ -mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite,

25 4-bis(2,4-di-tert-butylphenyl) -3’ -mono(2,4-di-tert-butyl
phenyl) ~biphenylene diphosphonite,
3-bis(2,4-di-tert-butylphenyl)-4’-mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite and
3-bis(2,4-di-tert-butylphenyl) -3’ -mono(2,4-di-tert-butyl

3¢ phenyl)-biphenylene diphosphonite,

Examples of the compound {component kb-2) of the formula
(2) include 4,4’ -bis(2,4-di-iso-propylphenyl)-biphenylene
diphosphonite, 4,4" -bis(2,4-di-n-butylphenyl) -biphenylene
diphosphonite,



2,4-dimethy-6-(1-methylpentadecyl)phenol, 3,3',3",5,5',5"-hexa-tert-butyl-a,a",a"-(mesitylene-2,4,
“6-toluyl)tri-p-cresol, ethylenebis(oxyethylene)bis[3-(5-tert-buty1-4-hydroxy-m- 5tolyl)propionate],
hexamethylenebis[3-(3,5-di-tert-buty1-4-hydroxyphenyl) propionate and
1,3,5-tris(3,5-di-tert-buty1-4-hydroxybenzy1)-1,3,5- triazine-2,4,6(1H,3H,5H)-trione. Out of these, 10
pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4-hydroxyph%?1yl) propionate] and

octadecy1-3-(3,g-fdﬁivtgﬁg-pyw-ﬁ@h}_ﬁcirg@égl%e_qy@tzgg pgg%,eﬁr%&%ﬁ%rﬁ d. ﬁ1I,T'-'>P:I'he amount of the
y W

hindered phenol-based stabilizer is preferably 0.015 to 0715 part ght, more preferably 0.03 to
0.08 part by weifheBaseder 108 parts by weight of the polycarbonate resin. 20(antioxidant) The

granule may cogtajn aaﬁgki%igaa&tot@@ye@um?ﬂ@ lon. Examples, of (he.antioxidant include
pentaerythritol tetrakis(3-mercaptopropionate), pentaerythritol tetrakis(3-laurylthiopropionate), 25
glycerol-3-stear§ithiepibpiohates triethylene glycol-bis[3-(3-tert-buty1-5-methy1-4-hydroxyphenyl)
propionate} 1,63hexangdiol-his{33,5-diertrhutyl4-hydioxyphemylpropionate], 30
pentaerythritol-tetrakis[3-(3,5-di-tert-buty1-4- hydroxyphenyl)propionate],

octadecy1-3-(3 S8/ -4%ydroxyphenyl) propionate,
1,3,5-trimethy1-2,4,6-tHs(3(5-dteitbuyd -4 32 PydrexybenzyiienZenecne

N,N-hexamethy ene@is? 5-di.—tert-buty1;4_—h£dr xyhydrocinnamide), ,

3,5-di-tert-buty 22y dF @Qgégﬁllpﬁdépho?ﬁ fe'diethyls BstBR Ty iphenyl) -biphenylene
tris(3,5-di-tert-batydd-faytroxiybenzyl)isocyanurate, tetrakis(2,4-di-tert-butylphenyl) 4,4'-biphenylene

diphosphipate and,3,9:his{1,1-dimethy1-2-[3- (3-tert-buty1-4-hydroxy-5-methylphenyl)propionyloxy] 10
ethyl}-2,4%?10%t%oxg§&ro(5, )rgr%det\{éealrzlce%éeyai (]f)ll?r%g}f )thrgéﬁ%l%%g%ﬁ% preferably 0.001 to 0.05

part by weight béisedarprhot pars by weight of the polycarbonate resin. (antistatic agent) 15The
@anum'nayCOQFHmgﬂfHW§F%E§¥E%%J@gHHQ$§phenyl)-biphenylene

diphosphonite,
3,3"-bis(2,6-di-tert-butylphenyl)} -biphenylene

15 diphosphonite,
4,4"-bis(2,4-di-tert-butyl-5-methylphenyl)-biphenylene
diphosphonite,
3,4’ -bis{2,4-di-tert-butyl-5-methylphenyl) -biphenylene
diphosphonite and

20 3,3’ -bis(2,4-di-tert-butyl-5-methylphenyl) -biphenylene
diphospheonite.

Examples of the compound {(component b-3) of the formula

(3} include 2,4-di-iso-propyliphenyl-4-phenyl-phenyl
phosphonite, 2,4-di-n-butylphenyl-3-phenyl-phenyl

25 phosphonite, 2,4-di-tert-butylphenyl-4-phenyl-phenyl
phosphonite, 2,4-di-tert-butylphenyl-3-phenyl-phenyl
phosphonite, 2,6-di-iso-propylphenyl-4-phenyl-phenyl
phosphonite, 2,6-di-n-butylphenyl-3-phenyl-phenyl
phosphonite, 2,6-di-tert-butylphenyl-4-phenyl-phenyl

30 phosphonite, 2,6-di-tert-butylphenyl-3-phenyl-phenyl
phosphonite and
2,4-di-tert-butyl-5-methylphenyl~3-phenyl-phenyl
phosphonite.

Out of these, (di-tert-butylphenyl)-phenyl-phenyl



of the antistatic agent include polyether ester amides, ammonium salts of dodecylbenzenesulfonic
‘acid, phosphonium salts of dodecylbenzenesulfonic acid, monoglyceride maleic anhydride, diglyceride
maleic anhydride, carbon, graphite 20 and metal powders. Further, "partial esters of a polyhydric
alcohol and a saturated fatty acid" such as glycerin monostearate are also included in the above
examples. The polyhydric alcohol and the fatty acid may have a low molecular weight or a high
mo!ecular weigh 1,t%nsd %gﬁg_%rggti%ggg rr%agf%?, bgcf)’arg%lgl introduced into these. Not qnly an alcoho_l
moiety but also a fatty acid moiety mayhave a branch Structure. The amount of the antistatic agentis

preferably 0.1 to{20 pars byswaightiiasathem 00 pansryylweighnyflthepoiydarbdnate resin. 30
(bluing agent) pa;@&g@gwfy{n@yﬁg@g@%g _t)lumggJ_;aege 381%9:3% Ehe object of the present

invention is not impaired. The bluing agent is effective in erasing the yeﬁ/o’w tinge of the resin 33
composition. Sifceta @dmipdsiioRPrHEEE With-Weaiherability tontine hpredeteirmmetamount of an

ultraviolet absorbegt, @iresin proguet is apt 19/ve {ingsd with yallow accgrding;ta “the function and color

of the 5 ultraviolet absorbent”. To provide natural transparency to a shéet or’lens product in particular,
use of the bluingA§éR/EESRry effective. The amount of the bluing agent is preferably 0.05 to 1.5 ppm,
more preferably 0.1 to 1.2 ppm based on the granule. Typical examples of the bluing agent 10 include
the Macrolex Violet and Terasol Blue RLS of Bayer Co., Ltd. However, the bluing agent is not

particularly limite& YRS rSLEdaRG AB THEGHAHGR MSFEBRIAATE flake retardant in limits that do not

impair the object of the presentinyeatemExamplas obihe Hamepaisedaiingudgseq
polycarboyite-based flan#e retaréjants o&halogenated bisphenol A, organic salt-based flame
retardants: halogeRERa Stoniatie 20 phospHateBasEd TRMETetardaftdamfafiihaded by

phosphate-based/ffame yetandantse Thiecgrahule.may eopthin atleashane ofthemethec) of
polycarbonate-hased flame retardants of halpgenated bisphengl A include polycarbonate type flame
25 retardants O?C?é?ra %%n(?t;lgphgﬁol%\ragg gOpo@%%{ijoln%te ﬁ?[l)% rz:l\trrcfes ?e}?t%%fn_t? %?eg
tetrabromobisplrenap @uard bisphepoleit b-The ofgariie sélb-baséd flame retardahts include

dipotassium dippgaysuiones3 - diswlfonale, petassiim diphenylsulfone-3-sulfonate, sodiym 30

2,4,5-trichlorobenzenesulfonate, potas 2,4,5-tric enzenesulfonate, potassium
bis(2,6-diBfomoc4eureyfpheny ) pRos e ot st e unndpirdrnyd ) phobplsat@, quotassiom

bis(p-toluenesulfong)isaide, potassiping 34 bis(diphsnylahosphatejimids, potassium . _
bis(2,4,6-tribromophenyl)phosphatéj, potassium bis(2,4-dibromophenyl pho%@éo?ﬁgﬁ?ﬂ

bis(4-bromophefyBREEPhAECFERRSHIM diphefiphbsphatng Sodivim dipRehyiphesphars
potassium perflygrefutanesulionate, sqthiwp i Pelassiumdauryisyliale and sggivim QF Ratagsium
hexadecylsulfatgf the formula (5).
20 Therefore, the granule preferably satisfies the
following condition (III) in additicn to the conditions (T)
and (II}.
That is, (III) the granule contains (A) the
polycarbonate resin (component a), (B) the phosphorus-based
25 compound represented by the formula (1) {component b-1), the
phosphorus-based compound represented by the formula (2)
(component bk-2) and the phosphorus-based compound
represented by the formula (3) (component b-3) and (C) a
phesphorus-baged compound represented by the following
30 formula (4) (component c¢-1) and a phosphorus-based compound
represented by the following formula (5) (component ¢-2),
the total amount of the components b-1 to b-3 and c¢-1 and
¢-2 being preferably 0.0005 to 0.5 part by weight based on

100 parts by weight of the component a, and the weight ratioc



The halogenated aromatic phosphate-based flame retardants include
~-tris(2,4,6-tribromophenyl)phosphate, 10 tris(2,4-dibromophenyl)phosphate and
tris(4-bromophenyl)phosphate. The aromatic phosphate-based flame retardants include triphenyl
phosphate, tris(2,6-xylyl)phosphate, tetrakis(2,6-xylyl)resorcin diphosphate, 15
tetrakis(2,6-xylyl)hydroquinone diphosphate, tetrakis(Zg,é-xylyl)-4,4'-biphenol diphosphate, tetraphenyl
resorc'?‘d'phospt@ﬁ% >te$@%%”t¥g‘é’9£°%‘d!ﬂ9ﬂ€_‘?L%%%%Fﬂ?ﬁéﬁs&ggﬂ%@y&#ﬁ?%’@%”8£%§Q§5phate1
aromatic polyphosphates containing no phenolic group 20 obtained from resorcin and phenol as
aromatic ring sdurées: ardmatié poffphosphatesaiepitaifingya PrasliccOHroup obtaifiedfiom
resorcin and phepgl as-aromatic ring, seurces, aromaiicholmhosphates containing no phenolic OH
group obtained from hydroquinone and phenol as aromatic sources, 25 aromatic polyphosphates
containing a phefitfi OH group obtained from hydroquinppg and phenol as aromatic sources (the
aromatic polyphosphates shown below mean both afpmatic polyphosphates containing a phenolic OH
group and aromatic p ospifate onta Yop en\olic OH group},“aromatic 30 polyphosphates
obtained from bﬁggenol A ang 3 g ring spugces, aromatic polyphosphates obtained
from tetrabromobisphenol A and-ph# arasxatic ring sources, aromatic polyphosphates obtained
from resorcin and 2,6-xylenol as aromatic ring sources, aromatic 35 polyphosphates obtained from
hydroquinone aﬁ‘tﬁb@&xylenol as aromatic ring sources, aromatic polyphosphates obtained from
bisphenol A and 2,6-xylenol as-a atic ri - rces and aromatic polyphosphates obtained from 5
tetrabromobisphenol A and2:£ , romaljc ring sources. (gnother resin, elastomer) The
granule may cowtaid small armount of another resjh 10 or elastomer in limits that do not impair the
object of the present invention\===/Examples=e¥'the another resin include polyester resins such as
polyethylene terephthal&;%e E‘Hg Q%I¥ gtygege{ ;le)reglq%m}lﬁ}e, %‘?Jg’%@ %@S%‘a %Ii)éimigg rea%inné polyether
15 imide resin, polyurethané resin, silicone resin, polyphenylerne ether résm,%o ypﬁenyfene sulfide
resin, polysulfore resid fsoigoiefigresias suenal patycitfend and ippinropytens, golystyrene resin,
acrylonitrile/styrene Gopelymes dAS 183iR) » 20 acryionitiilpbytadicne/styrene copglymer (ARS resin),
polymethacrylate resin, phenol resin and epoxy resin. Examples of the elaStomer include
isobutylene/isoprénERruBise S Styr8fie MUBRREAS ribbey, éthyldie/propiehé tublieE aepiiieBased
elastomer, @5 pglyssteriiased Rlastonmsys, B@Maméﬁﬁx%ﬁﬁq elastomers, MBS (é&ﬁg}éh is
methacrylate/styrene/butadiene) rubber which is a core-shell type elastomer, and MAS (methyl

methacrylate/a&yohifkRYyreng}§uBbEY SO protutisA B gFaidd) may AtiyanbkiHois dhifloyed to
blend the polycashenate resin {epmponeni &) yilh thesphesphprusybased sempaynd (egmpenent b)

and other additives, For exam%e, a.method for mixing them together by means of a tumbler,

twin-cylinder mixaF,?38 SUPEPTniET NEUTSE riiker SBENBUnT Hixer, KnddHing FOPSreiratBr is suitably

employed. The pewstery>and gpetiatslikegranule maybemolded intowe frblded-agicle onsheet by a

generally.knowy gthod such g el melding. extygion  molding, compressien molding or sheet
tert-butyl group is particularly preferred.

Examples of the compound (component ¢-1) of the formula
(4} include
tetrakis(2,4-di-iso-propylphenyl) -4,4’ -biphenylene

20 diphosphonite,
tetrakis(2,4-di-n-butylphenyl)-4,4’ -biphenvylene
diphosphonite,
tetrakis(2,4-di-tert-butylphenyl)-4,4’ -biphenylene
diphogphonite,

25 tetrakis(2,4-di-tert-butylphenyl)}-4,3" ~biphenylene
diphogphonite,
tetrakis(2,4-di-tert-butylphenyl) ~3,3’ -biphenylene
diphosphecnite,



after it is formed into a pellet by a melt extruder. The phosphorus-based compound and other

~‘additives may be blended with the polycarbonate resin in one stage or two or more stages. To blend

them together in two stages, part 10 of the polycarbonate resin powder or pellet is blended with the

additives, that is, the additives are diluted with the polycarbonate resin powder to prepare a master

batch of the additives which is finally blended. For exa#¥le, to blend them together in one stage, a 15

method in which a mixture ?%pred termined amouiwtjﬁ%f additives is hlended with the polycarbonate
Emike

resin powder or pell&€-oF & method in WittcR pradé mothts S EEGTVESE% weighed

separately, added torthegialycarbonate resin powder or pellet one after another and blended with 20 it
may be employed. T0 n?_t e phosphorus-based,compqund. and other additives, the additives
maybe directly ;%c?d%%agnl i?l%ae'c ed into a%%g r ??ﬁehisézgse%ﬁg %88?&8151 ?nay be injected after
they are moltenditeatinc23inghe solution polymerization (interfacial polymerization) process, a

method in \g/hichc@gr%r]gggi 230%\/_% §9Mi@an1g%§ Qﬁ onate, resin after polymerization is
introduced Into stirred hot V\t/:atfer to produce a pol cgr%ongtﬁg5 grgh%le %lf ét?r?gg étt}gam is often 30
employed. In thigidalkeswecpHosphorus-based compound containing the above component ¢ is added

to and dissolved. i thg;organic ésgg/@miéglgzigg@E%gg@;g@rb@pgtewmwltgﬁ Jesulting solution is

introduced into hot water to hydrolyze part of the phosphorus-based compound as the 37 component
c so as to modifyf HRESeCIbove .component b, thereby introducing the above component b into the

polycarbonate resin-afmelding} - 41 -khe-grapyie isinalen at a temperature Qf1280.to 380C to be
molded. Molding may be injection molding, compression molding, extrusion compression molding,

rotational Toldifg IR EHERHG or sheet extrusion. 10Examples of the molded article include optical

lenses such as spectagledanses, gamesa tensesy binocular Isnses=mjcrosqope lenses, projector
lenses, Fresnel lenses, lenticular lenses, fe lenses, head lamp lenses and pick-up lenses, car window

glasses, roofs, he&d A EoVers BUtHE & drmobile phones, phase difference plates, polarizing
plates, light diffusian plates; fagesiplates-{protectne sovwersHor mieters), heimet shields and sheets
such as windshjeld geetf f%r m Eorﬁ%%!e%(j%ig\ e aarplglded article having excellent heat 20 resistance,
a good color an ]}ﬁg ?&aﬁlg%t FaRSmittance (transparency) is obtained by the production method of
the presehtinveriionatiesprddédction metiiodbistadvahtagetushpbised,/for the Biolding of optical lenses,

particularly spe%t%ﬁelg %%1@5(?‘5@85%%%5% hgepresent invention, a molded article whichisa 5
: )

mm-thick flat plate having a color (Y1 va of preferably 0.3 to 3.0, more preferably 0.5 to 2.0 when
measured by a transmi$sidn frfetid@ frtaccordance with ASTM D1925 can be obtained. According to

the present inveag@paﬁg@m@Ld@gragt-igkﬁtvyhégﬁ&@%m@k ick {latplateshaving afotal light
transmittance of not less than 90 96 in accordance ‘with ISO 13468 can be Obtaired.
are preferred, and
20 tetrakis(2,4-di-tert-butylphenyl)-biphenylene
diphosphonites are more preferred. More specifically, the
tetrakis(2,4-di-tert-butylphenyl) -biphenylene
dipheosphonites are preferably
tetrakis(2,4-di-tert-butylphenyl)-4,4’ -biphenylene
25 diphosphonite,
tetrakis(2,4-di-tert-butylphenyl)-4,3"-biphenylene
diphosphonite and
tetrakis{2,4-di-tert-butylphenyl)-3,3’ -biphenylene
diphosphonite. These compounds may be used in combination
30 of two or more.
Examples of the compound (component c-2) of the formula
{5) include bis(2,4-di-iso-propylphenyl) -4-phenyl-phenyl
phosphonite, bis(2,4-di-n-butylphenyl)-3-phenyl-phenyl
phosphonite, bis(2,4-di-tert-butylphenyl)-4-phenyl-phenyl



(coloring prevention method) 38 The present invention includes a method of preventing the
‘coloring of a molded article when the granule is molded, wherein the granule satisfies the above
conditions (1) and (Il). 5The granule preferably satisfies the above condition (Ill) in addition to the
conditions (I) and (II). The components b-1, b-2, b-3, c-1 and c-2 areas described above. In this
method, the molded article is preferably an optical leng particularly preferably a spectacle lens. 10

Examples j xa arg_provi 0 furtt rgl rating the present
invention but arg}i% %%%%ﬁe!?g%:?éf Iiﬁ%inlggglgaé%?g r%%gg %%rgtgs l;%/ tk%g#? %5 gﬁ%}é}(%luations

were made by tRES6IIwWIRG Rfothods. (@vdluatior Bgmietsay s irdetatminiriy tHeeavidupiofarn Fe
compound on the, surfacegfa pelipt 2LOA300 ML quaytz ghass copical Hask-and a quartz glass bar were

cleaned with 100 ml of a 1N nitric acid aqueous solution in advance, and it was confirmed that the

content of an FEBEMPBREATR theiEN fitfic @it &dUedtis SolRrisrroléanihgRisRNwas Pt mtre than 0.1
ppb. The gyartzglassReconical flask was-made empty: 10 giof the peletwas.put ipio.the;flask, and

100 g of a 1N nitric acid aqueous solution was added to the flask and stirred with the quartz glass bar
for 1 minute. THRPSSTERSITPWAS 166 stand for 2 hours, stirred again for 1 minute and left to stand to

determine 30 theicontent-of the Eeataninia iquid phase bydGPemissioarspecyomaty and express
the weight of the Fe atom in the Fe compound eluted into the 1N nitric acid agqueous solution cleaning
fluid as a conce%]?r%ﬁg ?ﬁﬁﬁ)eo'ased on the weight of the pellet. 39 (2) determination of composition
of phosphorus-based camponific:(phosphotus-based stabiizey used iy Exapipias) 100ne:0f B
phosphor B-bas corggound was dissolvef%in 5 %5 rgl %I hexane to carry out high-speed liquid

d
chromato%raph?%ﬁﬁg Wit

ﬁﬁ&%rs cShditions stown i Tabie 1. Peak components were separated for
each peak and Isptatéd bydsirgea freictioy toliectprl comiented tooane hiPl @happaitatus. tHwe solvent

was removed frg%tn%%%la% eﬁ%‘?@% ents, @(é‘h ghgren opent was 1Ot%r{j3ed up, and a certain weight of
sured off an

each component was mea 0 dissolved I hexane to prgbare a reference solution so as to
draw a calibrati&n elivet Adetcritriie (AN) LisbprapahobiiPAY ang hexane clehydiated by @ molecular
sieve were used.1b Hﬁgg égadg)qr)}s Hexane; manufactured by Wako Pure Chemical Industries, Ltd.,
for high-speed liquid chromatography Acetonitrile ; manufactured by Wako Pure Chemical Industries,
le”forhkﬂ%sdééﬁQ%uﬁféﬁbﬁﬁﬁégQﬁﬁwlphenyl)‘4‘Phenyl‘phenyl phosphonite

and bis(2,4-di-tert-butylphenyl) -3-phenyl-phenyl
phosphonite. These compounds may be used in combination of
twe or more.
When the above phosphorus-based compound (component
20 b} is to be mixed with the pcolycarbonate resin (component
a), a phosphorus-based compound obtained by hydrolyzing a
phosphorus-based compound containing a mixture of the
components c¢-1 and ¢-2 can be preferably used.
In this case, the phosphorus-based compound to be mixed
25 with the polycarbonate resin (component a) is a
phosphorus-based compound which contains compcnents b and
c. Inthisphosphorus-based compound, the weight ratio (x/v)
of the total amount (x parts by weight) of the compcnents
b-1 to b-2 to the total amount (y parts by weight) of the
30 compecnents c¢-1 and c¢-2 is preferably 0.01 to 2.0, more
preferably 0.03 to 1.8. This phosphorug-based compound is
mixed to ensure that the total amount of the components b-1
to b-3 and the components c-1 and ¢-2 becomes 0.0005 to 0.5

part by weight, preferably 0.001 to 0.3 part by weight, more



20 Isopropanol ; manufactured by Wako Pure Chemical Industries, Ltd., for high-speed liquid
~‘chromatography Molecular sieve; manufactured by Wako Pure Chemical Industries, Ltd., 4A 1/16 40
Table 1 HPLC apparatus 8020 series of Tosoh Corporation DegasserSD-8022 Pump CCPS X 2
Column oven CO-8020 Auto sampler AS-8020 Ultraviolet-visible detector UV-8020 Fraction collector
FC-8020 Data processing unit SC-8020 Column ODS-A20T 4.6 X 250mm Tosoh Corporation

OpemmonCond%%%%é%%%?@tSUHﬁga%%eO.z part by weight based on 100 parts
by weight of the polycarbonate resin (component a). When
the content of the phosphorus-based compound is lower than
0.0005 part by weight, the molding heat resistance of the

5 polycarbonate resin becomes unsatisfactory
disadvantageously. Even when the content of the
phosphorus-based compound is higher than 0.5 part by weight,
it does not have a bad effect on the characteristic properties
of the polycarbonate resin but the phosphorus-based compound

10  is fused and solidified by the absorption of moisture with

the result of reduced handling ease.

{(another phosphorus-based compound)
In the present invention, a phosphorus-based compound

15 except for the above components b and the above components
c may be mixed with the polycarbonate resin (component a)
as a heat stabilizer. Examples of the phosphorus-based
compound include tris(dialkyl-substituted
phenyl)phosphites such as tris(dimethyliphenyl)phosphite,

20 tris(diethylphenyl)phosphite,
tris{di-iso-propylphenyl)phogphite,
tris{di-n-butylphenyl)phosphite,
tris(2,4-di-tert-butylphenyl)phosphite,
tris(2,6-di-tert-butylphenyl)phosphite and

25  tris(2,4-di-tert-butyl-5-methylphenyl)phosphite.
Bis{2,6-di-tert-butyl-4-methylphenyl)pentaerythritol
diphosphite,
2,2-methylenebis (4,6-di-tert~butylphenyl)octyl phosphite,
bis (nonylphenyl)pentaerythritol diphosphite,

30 bis(2,4-di-tert-butylphenyl)pentaerythritol diphosphite,
distearyl pentaerythritol diphosphite, tributyl phosphate,
triethyl phosphate, trimethyl phosphate, triphenyl
phosphate, diphenyl moncorthoxenyl phosphate, dibutyl
phosphate, dicctyl phosphate, diiscpropyl phosphate,



40C Flow rate 1m1/min Concentration of sample 15mg/25mL Amount of injection 10pL Eluant
isopropanol(IPA) acetonitrile(AN) Gradient R.T. (min) IPA(%) AN OE) 0595 15595 20 30 70

26

dimethyl benzenephosphonate, diethyl benzenephosphonate
and dipropyl benzenephosphonate are also included in the
above examples.
Out of thesge, tris(di-tert-butylphenyl)phosphites are
5 preferred, and tris(2,4-di-tert-butylphenyl)phosphite is
particularly preferred. These phosphorus-based compounds
may be used alcne or in combination of two or more. The
phosphorus-based compound is used in an amount of preferably
0.0005 to 0.2 part by weight, more preferably 0.005 to 0.1
10 part by weight based on 100 parts by weight of the

polycarbonate resin {component a).

(release agent)
In the present invention, an internal mcld release

15 agent may be mixed with the polycarbonate resin to improve
the releasabllity from a metal mold of a resin molded article
at the time of melt molding. Preferably, the internal mold
release agent comprises not less than 20 wt% of an ester of
an alcohol and a fatty acid. The ester of an alcohol and

20 afattyacidis, for example, an ester of a menohydric 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 alcchol having 1 to 20 carbon atoms and a

25 saturated fatty acid having 10 to 30 carbon atoms. The
partial or whole ester of a polyhydric alcohol and a fatty
acid is preferably a partial or whole ester of a polyhydric
alcchol having 1 to 25 carbon atoms and a saturated fatty
acid having 10 to 30 carbon atoms.

30 Examples of the ester of a monohydric alcchol and a
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



303070 354060 5040160 (3) color (Yl value) After the pellet was dried at 120C for 5 hours, it 5
~“was molded into a flat plate having a length of 70 mm, a width of 50 mm and a thickness of 5 mm by
the J85-EL2 injection molding machine of JSW Co., Ltd. at a cylinder temperature of 300C and a mold
temperature of 105C. The color (YI value) of this 5 mm-thick flat plate was measured with a C 41 light
source at a view angle of 2 by using the Color-Eye7000A of Gretag Macbeth Co., Ltd. in accordance

with a transmiszé n c'cﬁ%l}ﬁda cified in ASTM ﬁD%g%sc Although jFhe i( I galue char%qdes ac,cgrding to the

T ¢, .
amount of an additive, when t e% g’n%oﬁﬁtaof% ea d|t%e5}§: %‘ne sélrﬁe}lag‘ the YTValte becdmes

smaller, discolortion 2t tise tithenfimeldindcbetomesiless andiheay cesistaace thespmes higher.
The existence o iz dulnees of ihe laLiaievag isugly lnshedied, 10 () olal ight ransmittance
| i d’into a flat

After the pellet was dried at 120C for 5 hours, it was nmolde plate having a length of 90 mm,
a width of 50 mRHeP& HHEKHESE O 2MaRTEY 7385 ELRanjeationy 15m6lding machine of JSW Co.,

Ltd. at a cykinder. temparatiure of 356 and a-peld termperatyre.of 80G. The total 59{35#&% fttance of
this 2 mm-thick flat plate was measured by using the NDH-2000 of Nippon Densho 0., Ltd. in

accordance witfFIS(A3468°20 PHER6RIITy hedtreskyanceipbsaschce heatiesistance)

monostearate, Z-ethylhexyl stearate and a partial or whole
ester of a dipentaerythritel such as dipentaerythritol
hexastearate.

10 Cut of these esters, monoglyceride stearate,
triglyceride stearate, pentaerythritol tetrastearate and a
mixture of triglyceride stearate and stearyl stearate are
preferred. Monoglyceride stearate is particularly
preferred.

15 The content of the above ester in the internal mold
release agent is not less than 90 wt%, more preferably not
less than 95 wt% based on 100 wt% of the internal mold release
agent.

The acid value of the above fatty acid ester is

20  preferably not more than 3, more preferably not more than
2. Monoglyceride stearate preferably has an acid value of
not more than 1.5 and a purity of not less than 95 wt%,
particularly preferably an acid value of not more than 1.2
and a purity of not less than 98 wt%. The acid value of the

25 fatty acid ester can be measured by a known method.

Examples of the internal mold release agent except for
the above esters include olefin-based wax, olefin-based
waxes containing a carboxyl group and/or a carboxylic
anhydride group, silicone oil, organopolysiloxane, paraffin

30 wax and bees wax.

The content of the internal mold release agent in the
polycarbonate resin ig preferably 0.001 to 1.0 part by weight,
more preferably 0.01 to 0.6 part by weight, most preferably
0.1 to 0.5 part by weight based on 100 parts by weight of



After the pellet was dried at 120C for 5 hours, it was molded into a "flat plate for measuring color

- before residence” (length of 70 mm, width of 50 mm and thickness 25 of 2mm) by the J85-EL2
injection molding machine of JSW Co., Ltd. at 350C for a cycle time of 1 minute. Further, after the
resin was held in the cylinder for 10 minutes, it was molded into a "flat plate for measuring color after
residence" (length of 70 mm, width of 50 mm and thickrfess 30 of 2 mm). The color of the flat plate
before and after residence was measured with the C light source by using the SE-2000 of Nippon
Denshoku Co., A tggé £ %%Téar Tiff&2ReE AE from the following equation. As AE becomes
smaller, moldlng heat resistance becomes higher. 42 AE ={(L -L")2 + (a-a')2(b - b")2}1/2 color of
"flat plate for megﬁrm col efo%e resgjencrf" L, a, b color of "flat plate for measuring color after
residence": 5L g) deng fieat ress?a ce (difference in residence molecular weight) The
viscosity average molecUtar m@mwl)zmyhedﬁata]z@lpiaiaibtmsumag catercheéfere-residence” and

the wscosﬂ,_;y avg&gggng}(; ué EQ&;Q\@ Jjall@gstfﬁg Onlgeasgrl F\‘/%%ﬁ/l Ior)af%\%%\ ﬁ\; gnce

obtained in the above test 5) re measure to obtain ference A Hecomes
smaller, moldingheatresistance- sEcaes highier. 15 |Issthbifizedard the kke The

phosphorus-basged stabilizers, ieelegg(% @geﬁtftygw@%ttabdsgg%%gﬁpd bluing agents used in

Examples and Comparative Examples are given below. 20 1.phosphorus-based stabilizer A (for
Comparative EXef#HEE RO MO STARD X PLERD(BhEEE mdpre)piosphanife-based compound (of

Clariant Japan €5 44d.) was-used. Peaks 4110 fundes o 1ae above, HPLG measurement conditions
are the following 25 phosphorus-based coHEr)ounds (see Fig. 1). (1) component b (1- 1) component b-1

(peak4)&ﬂﬂﬂ: qgﬁﬁﬁﬁﬁﬁﬁhaﬁgﬁﬂu Lpgviclet absorbent 1s particularly

4-bis(2,4-di- tertﬁ%&ﬂ@h@@)ﬂlb&@ga@(&é dirlertchutyl 30 @@ﬁgékbmt@@yé%ﬁ%ﬁwwpﬁmge
4-bis(2,4-di-tert-but Iphenyl%s -mono(2,4-di-tert-butyl phenyl)-biphenylene d%ﬁ?éghomte

3-bis(2,4-di-tert-Bitylptety -3 oM Ztﬂedpfé}tyﬁiW&?@rEﬁ)rﬁﬁﬁE@%?% 3 hyRte and 43

The amount of the ultraviolet absorbent is preferably
.01 to 1.5 parts by weight, more preferably 0.05 £o 0.7 part
15 by weight, much more preferably C.1 to 0.5 part by weight
based on 100 parts by weight of the polycarbonate resin.
Within the above rance, the effects of the phosphorus-based
compounds in the present invention are fully obtained, the
object of the pregent invention can be attained, and
20 satisfactoryweatherability is provided to the polycarbonate
resin advantageously.
Examples of the benzotriazole-based ultravioclet
absorbent include
- (2-hydroxy-5-methylphenyl)benzotriazole,
25 2-(2-hydroxy-5-tert-octylphenyl}benzotriazole,
- {2-hydroxy-3,5~-dicumylphenyl) phenylbenzotriazole,
-(2-hydroxy-3-tert-butyl-5-methylphenyl) -5~
chlorobenzotriazole,
2,2’ ~methylenebis[4-(1,1,3,3-tetramethylbutyl) -6~ (2N-

30 benzotriazol-2-yl)phenol],
-{2-hydroxy-3,5-di-tert-butylphenyl)benzotriazole,
-{2-hydroxy-3,5-di-tert-butylphenyl)-5-chlcrobenzo

triazole,

- {2-hydroxy-3,5-di-tert-amylphenyl)benzotriazole,



3-bis(2,4-di-tert-butylpheny1)-3'-mono(2,4-di-tert-butyl phenyl)-biphenylene diphosphonite (1-ii)

_ component b-2 (peak 2) a mixture of three components which are 5
4,4'-bis(2,4-di-tert-butylphenyl)-biphenylene diphosphonite,
3,4'-bis(2,4-di-tert-butylphenyl)-biphenylene diphosphonite and
3,3'-bis(2,4-di-tert-butylphenyl)-biphenylene 10 diphogﬁhonite (1-iii) component b-3 (peak 1) a mixture

of two componepts whiehafe.2-er bubahery phemioherylahospbonit anc

2,4-di-tert-butylpheny1-3-phenyl-phenyl phospHhoriite 15(2) component ¢ (2-i) component c-1 (peak 6)
a mixture of three-dempaRéms wiict are rdhrakis(2asgitentrnyipheiyl) i g -biphenylene

diphosphonite, 20 (elaldaiz A tecthutuppenihivd Sbipbealege dighosphonite and
tetrakis(2,4-di-tert-butylpheny1)-3,3'-biphenylene diphosphonite (2-ii) component c-2 (peak 3) 25 a

mixture of two contponeRtd WA DideAdvtkrtbiyphenyiR4pherssHEnyl phosphonite and
bis(2,4-di-tert-butylphepyb)-3-peaykphenyl phosphonite:3) otherdpaipr gagponents (peak 5) 30(3-)
tris(2,4-di-tert-butylphenyl)phosphite * weight ratio of (total amount of components b and c) to(weight
of phosphorus-Based SEOHZRYAY= 601 wefyjht Fats B Eormi et b e @BRtgbAEht Y = 0.004 44
2.phosphorus-based stedilizey B) lerzxamples) 1 e . Thephosphprus-based stabilizer Awhich was
exposed to a 50C and 90 %RH atmosphere in a thermo-hygrostat for 24 hours was used. The chart
obtained under #&" mtﬁﬁlﬁcoénn%g%u?gm@ﬂfgdnditions is shown in Fig. 2. weight ratio of (total
amount of components b -atel-¢)tafweightehphdsphprsbaseckstabilizesBp 0,91

10 2-{(2-hydroxy-5-tert-cctylphenyl}benzotriazole,
2-(2-hydroxy-3,5-dicumylphenyl)phenylbenzotriazole,
2-(2-hydroxy-3-tert-butyl-5-methylphenyl)-5-
chlorobenzotriazole,

2,2" -methylenebis[4~(1,1,3,3-tetramethylbutyl) -6~ {2H-

15  Dbenzotriazol-2-yl)phencl] and
2-[2-hydroxy-3-(3,4,5,6-tetrahydrophthalimidomethyl) -5-
methylphenyl]benzotriazole are preferred, and
2-{2-hydroxy-5-tert-cctylphenyl)benzotriazole and
2,2" -methylenebis[4-(1,1,3,3-tetramethylbutyl) -6- (2H~

20 benzotriazol-2-yl)phenol] are more preferred.
2-{2-hydroxy-5-tert-octylphenyl)benzotriazole is
particularly preferred.

The benzotriazole-based ultraviclet absorbent has a
drying loss of preferably not more than ¢.5 wt%, more

25 preferably not more than 0.1 wt%, particularly preferably
not more than 0.03 wt% when it is dried at 105°C for 2 hours.
The benzotriazole-based ultraviolet absorbent has a 500 nm
dissclution color (light transmittance of a 1 cm cell
obtained by dissolving 5 g of the ultraviolet absorbent in

30 100 ml of toluene) of preferably not less than 95 %, more
preferably not less than 98 %, particularly preferably not
less than 99 %.

Examples of the benzophenone-based ultraviolet

absorbent include 2,4-dihydroxybenzophencne,



weight ratio of (component b) to (component ¢) = 0.234 10 3.phosphorus-based stabilizer C (for
. “Examples) The phosphorus-based stabilizer A which was exposed to a 50C and 90 %RH
atmosphere in a thermo-hygrostat for 36 hours was used. weight ratio of (total amount of
components b and c) 15 to(weight of phosphorus-based stabilizer C) = 0.89 weight ratio of
(component b) to (component ¢) =0.386 4. anotherPhosphorus-based stabilizer D

tris(2,4-di-tert-byty. hgp%g%%h%s%]gﬁﬁiér%?%)s 16 g{aade 20 name) of Ciba Specialty Chemicals Co.,

Ltd.) 5. hindered phenol-based sta “octa ecyﬁ%ﬁ&5-di-tert-butyl-4-hydroxypheny|) propionate

(Irganox 1076 (fadey aamme) of Cisd-Spetiahy a6Tapmicals Co., Ltd.) 6. release agent A (fatty acid
ester A) monogIé/gﬁgifgﬁgggf[%tgggﬁi%g&ggg@oig%yoqg7.0 wt%) (RikemalS-100A (trade name)

of Riken Vitamin Co. , Ltd.) 30 7,release agent B (fatty acid ester B) a mixture of triglyceride stearate
and stearyl steafatey{@EiRPuatde BEL DY (RikKental SLos0d eradehame)of Riken Vitamin Co., Ltd.) 45 8

release agent G (faity acid ester,C) pentaerythyitofietrasteny; I(ég@féa&%e@éﬁz@p@%%%@, EW-400

(trade name) of Rikgn Vitamin Co., Ltd.)' S 9,ultraviolet absorbent
2-(2-hydroxy-5-terfoctHpRERyISEeZbtTE e TCREM Db 70 8de name) of Chemipro Kasei Kaisha,

Ltd.) 10 10.ultrayiofet absprbent B-2x3ded:Butylrsapathyl2hydroxypheny1)-5- chlorobenzotriazole
(Tinubin 326 (trade name) of Ciba Specialty Chemicals Co., Ltd.) 15 11.bluing agent

anthraquinone-Based CorigeRimacibie AR iB aleRZAB 8 P8 er Co., Ltd.)

2,2’ -dihydroxy~4,4’ -dimethoxy-5-godium
10 sulfoxybenzophenone,
bis (5-benzoyl-4-hydroxy-2-methoxyphenyl)methane,
2-hydroxy-4-n-dodecyloxybenzophenone and
Z-hydroxy-4-methexy-2' -carboxybenzophencne.
Examples of the triazine-based ultraviclet abscrbent
13 include
2-{4,6-diphenyl-1,3,5-triazin-2-y1})-5-1{ (hexyl)oxyl -
phencl, and
2-{4,6-bis(2,4~dimethylphenyl)-1,3,5-triazin-2-yl)-5-
[{octyl)oxy] -phenol.

20
(hindered phenocl-based stabilizer)

The granule may contain a hindered phencl-based
stabilizer as long as the object of the present invention
is not impaired.

25 Examples of the hindered phenol-based stabilizer

include pentaerythritol
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)
proplonatel],
thiodiethylenebis{3-(3,5-di-tert-butyl-4-hydroxyphenyl)
30 propilonatel,
octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propionate, 3,5-bis{l,l-dimethylethyl)-4-hydroxyalkyl
ester benzenepropancates (the alkyl has a side chain with

7 to 9 carbon atoms),



Examples 1, 3, 5, 6 and 7 and Comparative Examples 1, 5, 6 20 and 7 A phosphorus-based
- stabilizer, a release agent and an ultraviolet absorbent were added to and mixed with 100 parts by
weight of a polycarbonate resin obtained from bisphenol A, p-tert-butylphenol (terminal capping agent)
and phosgene 25 by the interfacial polymerization process in amounts shown in Tables 2 and 3, the
obtained mixture was melt extruded by an extruder at 280C, and the obtained pellet was stored in a
product storage tank, tfransferred to,a blend tank and blended, and then the above evaluations were
made on the 30%&5&1{%3 %Fglr}é_s.g‘"ﬁ%?ggﬁ aaf esrhﬁo%vnefﬁy?L 6%? 2%nd 3. One month passed
after the producg stbtage’ tahks theslilehdtank amd acoessory equipaientused apbyaaveresleaned.
Examples 2 and.4 ggguc%r?@arfyvg Example 2 46 A phosphorus-based stabilizer, a release
agent and an ultravio et Absorbent were addéd to and mixed with 100 parts by weight of a
polycarbonate resinwbtaingd fronxbizspheneng) piert-butifphemot (terrminal ¢apping agent)-and
phosgene & by t@gﬂg}tﬂ@f%ggyggﬁzgﬁon process in amounts shown in Tables 2 and 3, the
obtained mixture was melt extruded by an extruder at 280C, and the obtained pellet was stored in a
product storageht@rRMessfdrreE & blend tahkGhdtisisRdén tank-thehthe abppdevsiuations were
made on the 10,0btaingd blends, fhe results are shown in Tables 2 and 3. One year passed after

the product storage tank, the blend tank and accessory equipment used above were cleaned.
Comparative Exaniples 8%ati(2 15A%Hosphbridibased: stafizer Ysiease hyeht dnd ultraviolet

absorbent wereadded taans mixedwith 0@ parts by weight 6f,a pofycagpenate resin obtained from
bisphenol A, p-tert-butylphenol (terminal capping agent) and phosgene by the interfacial

polymerization pYOeEEE Yambunta'shown 20 in Tables 2 and 3, the obtained mixture was melt
extruded by an extruderial P80Cs pnddhe obiained pelletiwas gtared-Hhamppoduct storage tank,
transferred to a blend.tank and blended, and then the above evaluations were made on the obtained
blends. The resBtSBIEERGR irf¥8bles 2 and 3. 25Three years passed after the product storage tank,

the blend tank anttactesgaryzeqlipment used - abbve were cleanedx =1 N0 diH CV 0:0.0
propionate are preferrved.
15 The amcunt of the hindered.phenolQbased4stabilizer is
preferably 0.015 to 0.15 part by weight, more preferably 0.03
to 0.08 part by weight based on 100 parts by weight of the

pelycarbonate resin.

20 (antioxidant)

The granule may ccontailn an antioxidant to prevent its
oxidation. Examples of the antioxidant include
pentaerythritol tetrakis(3-mercaptopropionate),
pentaerythritol tetrakis(3-laurylthiopropionate;},

25 glycerol-3-stearyl thiopropionate, triethylene
glycol-bis[3-(3-tert-butyl-5-methyl-4-hydroxyphenyl)
propiocnate],
1,6-hexanedicl-bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propicnatel,

30 pentaerythritol-tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propicnate],
octadecyl-3-(3,5-di-tert-butyl~-4-hydroxyphenyl)
proplionate,

1,3,5-trimethyl-2,4,6-~tris{(3,5-di-tert-butyl-4-
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hydroxybenzyl)benzene,
N,N-hexamethylenebis (3,5-di-tert-butyl-4-hydroxy-
hydrocinnamide),
3,5-di-tert-butyl-4-hydroxy-benzylphosphonate-diethyl

5 ester,
tris(3,5-di-tert-butyl-4-hydroxybenzyl)isocyanurate,
tetrakis(2,4-di-tert-butylphenyl) 4,4’ -biphenylene
diphosphinate and 3,9-bis{l,1-dimethyl-2-I[p-
(3-tert-butyl-4-hydroxy-5-methylphenyl)propionyloxyl

10 ethyl}-2,4,8,10-tetraoxaspiro(5,5)undecane. The amount of
the antioxidant is preferably 0.001 to 0.05 part by weight

based on 100 parts by weight of the polycarbonate resin.

(antistatic agent)

15 The granule may contain an antistatic agent. Examples
of the antistatic agent include polvether ester amides,
ammonium salts of dodecylbenzenesulfonic acid, phosphonium
salts of dodecylbenzenesulfonic acid, moncglyceride maleic
anhydride, diglyceride maleic anhydride, carbon, graphite

20 and metal powders. Further, “partial esters of a polyvhydric
alcohol and a saturated fatty acid” such as glycerin
monostearate are also included in the above examples. The
polyhydric alcohol and the fatty acid may have a lowmolecular
welght or a high molecular weight, and an aromatic ring may

25 be partially introduced into these. Not only an alcohol
moiety but alsoa fatty acid moilety may have a branch structure.
The amount of the antistatic agent is preferably 0.1 to 10
parts by weight based on 100 parts by weight of the
polycarbonate resin.

30
(bluing agent)

The granule may contain a bluing agent as long as the
cbject of the present invention is not impaired. The bluing

agent is effective in erasing the yvellow tinge of the resin
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composition. Since a composition provided with
weatherability contains a predetermined amcunt of an
ultraviclet absorbent, a resin product ig apt to be tinged
with yellow according to “the function and color of the
ultraviclet absorbent”. To provide natural transparency to
a sheet or lens product inparticular, use of the bluing agent
is very effective. The amount of the bluing agent is
preferably 0.05 to 1.5 ppm, more preferably ¢.1 to 1.2 ppm
based on the granule. Typical examples of the bluing agent
include the Macrolex Violet and Terasol Blue RLS of Bayer
Co., Ltd. However, the bluing agent is not particularly

limited.

(flame retardant)

The granule may contain a flame retardant in limits
that do not impair the object of the present invention.
Examples of the flame retardant include polycarbonate-based
flame retardants of halogenated bisphenol A, organic
salt-based flame retardants, halogenated aromatic
phogphate-bazed flame retardants and aromatic
phosphate-based flame retardants. The granule may contain
at least one of them.

The polycarponate-based flame retardants of
halogenated bisphenol A include polycarbonate type flame
retardants of tetrabromobisphenol A and copolycarbonate type
flame retardants of tetrabromobisphenol A and bisphenol A.

The organic salt-based flame retardants include
dipotassium diphenylsulfone-3,3’ -disulfonate, potassium
diphenylsulfone-3-sulfonate, sodium
2,4,5-trichlorcbenzenesulfonate, potassgium
2,4,5-trichlorcbenzenesulfonate, potassium
bis(2,6~-dibromo-4-cumyliphenyl)phosphate, sodium
bis{4-cumylphenyl)phosphate, potassium

bisg(p-toluenegulfone)imide, potassgium
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bis (diphenylphosphate) imide, potassium

bis{2,4,6-tribromophenyl) phosphate, potassium

bis (2,4-dibromophenyl)phosphate, potassium

bis{4-bromophenyl)phosphate, potassium diphenylphosphate,
5 sodium diphenylphosphate, potassium

perfluorcbutanesulfonate, sodium or potasgsium

laurylsulfate and sodium or potassium hexadecylsulfate.

The halogenated aromatic phosphate-based flame
retardants include tris(2,4,6-tribromocphenyl)phosphate,

10  tris{(2,4-dibromophenyl)phosphate and
tris (4 -bromophenyl)phosphate.

The arcomatic phosphate-based flame retardants include
triphenyl phosphate, tris(2,6-xylyl)phosgphate,
tetrakis(2,6-xylyl)resorcin diphosphate,

15 tetrakis (2, 6-xylyl)hydroguinone diphosphate,
tetrakis(2,6-xylyl)-4,4’ -biphenol diphosphate,
tetraphenyl resorcin diphosphate, tetraphenyl hydroguinone
diphosphate, tetraphenyl-4,4’-biphenol diphosphate,
aromatic polyphosphates containing no phenolic OH group

20 obtained from resorcin and phenol as aromatic ring sources,
aromatic polyphosphates containing a phenolic OH group
obtained from resorcin and phenol as arcmatic ring sources,
aromatic polypheosphates containing no phenolic OH group
obtained from hydrogquincne and phenol as aromatic scurces,

25 aromatic polyphosphates containing a phenolic OH group
obtained from hydrogquinone and phenol as aromatic sources
{the aromatic polyphosphates shown below mean both aromatic
polyphosphates containing a phenolic OH group and aromatic
polyphosphates containing no phenolic OH group), aromatic

30 polyphosphates obtained from bisphenol A and phenol as
aromatic ring sources, arcmatic polyphosphates obtained from
tetrabromcbisphenol A and phencl ag aromatic ring sources,
aromatic polyphosphates obtained from resorcin and

Z2,6-xylenol as aromatic ring sources, aromatic



0'7140NHIN ..-.. 030 0 080'0 0500 0010 005.0 tudd9'0.X C40 'li0OH NN %--, 020'0 080 O
. 0500 00T'0

35

polyphosphates obtained f£rom hydroguincne and 2,6-xylenol
as aromatic ring sources, aromatic polyphosphates obtained
from bisphenol A and 2,6-xylencl as aromatic ring sources
and arcmatic polyphosphates cbtained from

5 tetrabromcbisphenol A and 2,6-xylenol as aromatic ring

sources.

(another resin, elastomer)
The granule may contain small amount of another resin
10 or elastomer in limits that do not impair the object of the
present invention.

Examples of the another resin include polyester resins
such as polyethylene terephthalate and polybutylene
terephthalate, polyamide resin, polyimide resin, polyether

15 imide resin, polyurethane resin, silicone resin,
polyphenylene ether resin, polyphenylene gulfide resin,
polysulfone resin, polyolefin resins such as polyethylene
and polypropylene, polystyrene resin,
acrylonitrile/styrene copolymer (AS resin),

20 acrylonitrile/butadiene/styrene copolymer (ABS resin},
polymethacrylate resin, phenol resgin and epoxy resin.

Examples of the elastomer include
isobutylene/isoprene rubber, styrene/butadiene rubber,
ethylene/propylene rubber, acrylic-based elastomer,

25 polyester-based elastomers, polyamide-based slagtomers,
MBS (methyl methacrylate/styrene/butadiene) rubber which is
a core-shell type elastomer, and MAS (methyl

methacrylate/acrylonitrile/styrene} rubber.

30 (production of granule)
Any method is employed to blend the polycarbonate resin
{(component a} with the phosphorus-based compound {component
b) and other additives. For example, a method for mixing

them together by means of a tumbler, twin-cylinder mixer,
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super mixer, Nauter mixer, Banbury mixer, kneading roll or
extruder is suitably employed. The powdery and pellet-like
granule may be molded into a molded article or sheet by a
generally known method such as injection molding, extrusion
molding, compression molding or sheet extrusion directly or
after it is formed into a pellet by a melt extruder.

The phosphorus-bazed compound and other additives may
be blended with the polycarbonate resin in one stage or two
or more stages. To blend them together in two stages, part
of the polycarbonate resin powder or pellet is blended with
the additives, that is, the additives are diluted with the
pelycarbonate resin powder to prepare a master batch of the
additives which ig finally blended.

For example, to blend them together in one stage, a
method in which a mixture of predetermined amounts of
additives is blended with the polycarbonate resin powder or
pellet, or a methoed in which predetermined amounts of
additives are weighed separately, added to the polycarbonate
resin powder or pellet one after another and blended with
it may be emploved.

To blend the phesphorus-based compound and other
additives, the additives may be directly added and injected
into an extruder. Inthiscase, the additives maybe injected
after they are molten by heating.

In the sclution polymerization (interfacial
polymerization) process, a method in which the organic
sclvent solution of the polycarbonate resin after
polymerization is introduced into stirred hot water to
produce a polycarbonate granule in a stirred stream is often
employed. In this case, the phosphorus-based compound
containing the above component ¢ ig added to and dissolved
in the organic solvent solution of the polycarbonate regin,
and the resulting solution is introduced into hot water to

hydrolyze part of the phosphorus-based compound as the
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component ¢ so as to modify it into the above component b,
thereby introducing the above component b intoc the

polycarbonate resin.

(molding)

The granule is molten at a temperature of 280 to 380°C
to be molded. Molding may be injection molding, compression
molding, extrusion compression molding, rotational molding,
blow molding or sheet extrusion.

Examples of the molded article include optical lenses
such as spectaclie lenseg, camera lenses, binccular lenses,
microgcope lenseg, projector lenses, Fresnel lenseg,
lenticular lenses, f0 lenses, head lamp lenses and pick-up
lenses, car window glasses, rcofs, head lamp covers, buttons
for mobile phones, phase difference plates, polarizing
plates, light diffusion plates, faces plates (protective
covers for meters), helmet shields and sheets such as
windshield sheets for motorcycles.

Since a molded article having excellent heat
resistance, a goed color and high total light transmittance
(transparency) 1s obtained by the production method of the
present invention, the production method is advantageously
used for the molding of optical lenses, particularly
gpectacle lenses.

Locording to the present invention, a molded article
which is a 5 mm-thick flat plate having a color (YI value)
of preferably 0.3 to 3.0, more preferably 0.5 to 2.0 when
measured by a transmission method in accordance with ASTM
D1925 can be cbtained. According to the presgent invention,
a molded article which is a 2 mm-thick flat plate having a
total light transmittance of not lesg than 290 % in accordance

with IS0 13468 can be obtained.

(coloring prevention method)
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The present invention includes a method of preventing
the coloring of a molded article when the granule is molded,
wherein the granule satisfies the above conditions (I) and
(1) .

5 The granule preferably satisfies the above condition
{ITI} in addition to the conditions (I} and (II). The
compenents b-1, b-2, b-3, c-1 and ¢-2 are as described above.
In this method, the molded article is preferably an optical
lens, particularly preferably a spectacle lens.

10
Examples

The following examples are provided for the purpcse
of further illustrating the present invention but are in no
way to be taken as limiting. “Parts” means parts by weight

15 and evaluations were made by the following methods.

I. evaluation
{1} method of determining the amount of an Fe compound on
the surface of a pellet

20 A 300 ml gquartz glass conical flask and a quartz glass
bar were cleaned with 100 ml of a 1IN nitric acid aqueous
sclution in advance, and it was confirmed that the content
of an Fe component in the 1IN nitric acid aqueous solution
cleaning fluid was not more than 0.1 ppb. The quartz glass

25 conical flask was made empty, 100 g of the pellet was put
into the flask, and 100 g of a 1IN nitric acid agueous solution
was added to the flask and stirred with the quartz glass bar
for 1 minute. The solution was left to stand for 2 hours,
stirred again for 1 minute and left to stand to determine

30 the content of the Fe atom in a liquid phase by ICP emission
spectrometry and express the weight of the Fe atom in the
Fe compound eluted intc the IN nitric acid agueous solution
cleaning fluid as a concentration {(prb) based on the weight

of the peliet.
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(2) determination of composition of phosphorus-based
compound {phosphorus-based stabilizer used in Examples)
10 mg of a phosphorus-based compound was dissolved in
25 ml of hexane to carry out high-speed liquid chromatography
(HPLC) under conditions shown in Table 1. Peak components
were separated for each peak and isolated by uging a fracticn
collector connected to an HPLC apparatus. The solvent was
removed from the isolated components, each component was
dried up, and a certain weight of each component was measured
off and dissolved in hexane to prepare a reference solution
so as to draw a calibration curve. Acetonitrile {(AN),
lsopropancl (IPA) and hexane dehydrated by a molecular sieve
were used.
Used reagents
Hexane; manufactured by Wako Pure Chemical Industries, Ltd.,
for high-speed liguid chromatography
Aceteonitrile; manufactured by Wako Pure Chemical Industries,
Ltd., for high-speed liquid chromatography
Isopropanol; manufactured by Wako Pure Chemical Industries,
Ltd., for high-speed liguid chromatography
Molecular sieve; manufactured by Wako Pure Chemical

Industries, Ltd., 4A 1/1%
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Table 1

HPLC apparatus

8020 serieg of Togoh Corporation

Degasser SD-8022
Pump CCPS X 2
Column oven CC-8020
Auto sampler AS-8020
Ultraiﬁ;iiﬁ;5351ble UV-8020
Fraction collector FC-8020
Data progessing unit 8C-8020
ODS-120T 4.6 X 250mm Tosoh
Column Corporation

Operation conditions

Column temperature 40°C
Flow rate iml/min
Concentraticn of sample 15mg/25ml,
Amount of injection 10nL
Eluant isopropancl (IPA)

acetonitrile (AN}

Gradient iﬁi;) IPA (%) | AN (%)
G 5 85
15 5 95
20 30 70
30 20 70
35 40 60
50 40 60

{3) coloxr (YI wvalue)
After the pellet wag dried at 129°C for 5 hours, it
5 was molded into a flat plate having a length of 70 mm, a width
of 50 mm and a thickness of 5 mm by the J85-EL2 injection
molding machine of JSW Co., Ltd. at a cylinder temperature
of 300°C and a mold temperature of 105°C. The color (YT

value) of this 5 mm-thick flat plate was measured with a C
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light source at a view angle of 2° by using the Color-Eye7000A
of Gretag Macbeth Co., Ltd. in accordance with a transmission
method specified in ASTM DR1925. Although the YI value
changes according to the amcunt of an additive, when the
5 amount of the additive is the same, as the YI value becomes
smaller, discoloration at the time of molding becomes less
and heat resistance becomes higher.
The existence of the dullness of the flat plate was
visually inspected.
10
{4y total light transmittance
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 mm by the J85-EL2 injection
15 molding machine of JSW Co., Ltd. at a cylinder temperature
of 350°C and a mold temperature of B80°C. The total light
transmittance of this 2 mm-thick flat plate was measured by
using the NDH-2000 of Nippon Denshoku Co., Ltd. in accordance
with ISC13468.
20
(5) molding heat registance {residence heat resistance)
After the pellet was dried at 120°C for 5 hours, it
was molded into a “flat plate for measuring color before
residence” (length of 70 mm, width of 50 mm and thickness
25 of 2 mm) by the J85-EL2 injecticn molding machine of JSW Co.,
Ltd. at 350°C for a cycle time of I minute. Further, after
the resin was held in the cylinder for 10 minutes, it was
molded into a “flat plate for measuring color after
residence” (length of 70 mm, width of 50 mm and thickness
30 of 2 mm). The coleor of the flat plate before and after
residence was measured with the C light source by using the
SE-2000 of Nippon Denshoku Co., Ltd. to obtain a color
difference AE from the following equation. As AR becomes

smaller, meclding heat resistance becomes higher.
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AE = {(L-L)?+ {a-a)*+ (b - Db )*}?
color of “flat plate for measuring color before residence”:
L, a, b
color of “flat plate for measuring color after residence”:

5 L', a’, b’

(6) molding heat resistance (difference in residence
molecular weight)
The viscosity average molecular weight (M) of the “flat
10 plate for measuring color before residence” and the viscosity
average molecular weight (M’) of the “flat plate for
measuring color after residence” obtained in the above test
(5) were measured to obtain the difference AM (M-M’). As

M becomes smaller, molding heat resistance becomes higher.

15
IT. stabilizer and the like
The phosphorus-based stabilizers, release agents,
ultraviolet absorbents and bluing agents used in Examples
and Comparative Examples are given below.
20 1. phosphorus-based stabilizer A {for Comparative

Examples)

The HOSTANOX P-EPQ (trade name) phosphonite-based compound

{of Clariant Japan Co., Ltd.) was used. Peaks 1 to & under

the above HPLC measurement conditions are the following
25 phosphorus-based compounds (see Fig. 1).

(1) component b

(1-1) component b-1 (peak 4)

a mixture of four components which are

4-bis(2,4~-di-tert-butylphenyl}-4’-mono(2,4-di-tert-butyl
30 phenyl) -biphenylene diphosphonite,

4-bis(2,4-di-tert-butylphenyl) -3’ -monc(2,4-di-tert-butyl

phenyl) -biphenyliene diphosphonite,

3-bis(2,4-di-tert-butylphenyl) -4’ -mono(2,4-di-tert-butyl

phenyl) -biphenylene diphosphonite and
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3-bis(2,4-di-tert-butylphenyl) -3’ -mono (2, 4-di-tert-butyl
phenyl) -biphenylene diphosphonite
(1-1i) component b-2 (peak 2}

a mixture of three components which are

4,4’ -bis(2,4-di-tert-butylphenyl)-biphenylene
diphesphonite,

3,4"-bis(2,4-di-tert-butylphenyl) -biphenylene
diphosphonite and

3,3"-bis(2,4-di-tert-butylphenyl) -biphenylene
diphosphonite

(1-1ii) component b-3 (pesak 1)

a mixture of two components which are
2,4-di~tert-butylphenyl-4-phenyl-phenyl phosphonite and
2,4-di-tert-butylphenyl-3-phenyl-phenyl phosphonite
(2} component c

(2-1) component c-1 (peak 6)

a mixture of three components which are
tetrakis(2,4-di-tert-butylphenyl)-4,4’ -biphenylene
diphosphonite,

tetrakis (2, 4-di-tert-butylphenyl)-4,3’ -biphenylene
diphosphonite and
tetrakis(2,4-di-tert-butylphenyl)-3,3’ -biphenylene
diphosphonite

{2-11) component c-2 (peak 32)

a mixture of two components which are
bis(2,4-di-tert-butylphenyl)-4-phenyl-phenyl phosphonite
and bis(2,4-di-tert-butylphenyl) -3-phenyl-phenyl
phosphonite

{(3) other major components (peak 5)

{3-1} tris(2,4-di-tert-butyliphenyl)phosphite

* weight ratio of (total amount of components b and c)
tc(weight of phosphorus-based stabilizer A) = 0.92

* weight ratio of (component b) to (component c¢) = 0.004
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2. phosphorus-based stabilizer B {(for Examples)

The phosphorus-based stabilizer A which was exposed
to a 50°C and 90 %RH atmosphere in a thermo-hygrostat for
24 hours wasg used. The chart cbtained under the above HPLC
measurement conditions is shown in Fig. 2.

* weight ratio of {(total amount of components b and c)

to{weight of phosphorus-based stabilizer B) = 0.91
* welght ratio of (component b) to (component ¢} = 0.234
3. phosphorus-based stabilizer C (for Examples)

The phosphorus-based stabilizer A which wag exposed
to a 50°C and 90 %RH atmosphere in a thermo-hygrostat for
35 hours was used.

* weight ratio of (total amount of components b and c)

to{weight of phosphorus-based stabilizer C} = 0.89
* weight ratio of (component b} to (component ¢) = 0.386
4. another phosphorus-based stabilizer D

tris{2,4-di-tert-butyiphenyl)phosphite {Irgafosg 168 {trade
name) of Cibes Specialty Chemicalg Co., Ltd.}

5. hindered phenol-based stabilizer B
octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl}
propionate (Irganox 1076 (trade name) of Ciba Specialty

Chemicals Co., Ltd.)

6. release agent A {(fatty acid ester A)
monoglyceride stearate (acid value of 0.8, purity of 97.0

wt%) (Rikemal 5-100A (trade name) of Riken Vitamin Co., Ltd.)

7. release agent B (fatty acid ester B)

amixture of triglyceride stearate and stearyl stearate (acid
value of 2.0) (Rikemal SL-900 (trade name} of Riken Vitamin
Co., Ltd.)
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8. release agent C (fatty acid ester C)
pentaerythritol tetrastearate {acid value of 0.6) (Rikestar

EW-400 (trade name) of Riken Vitamin Co., Ltd.)

5
9. ultraviolet absorbent A
2~ (2-hydroxy-5-tert-octylphenyl)benzotriazole (Chemizorb
79 {trade name) of Chemipro Kasei Kaisha, Ltd.)

10 10. ultraviolet abscrbent B

2-(3-tert-butyl-5-methyl-2-hydroxyphenyl) -5-
chlorobenzotriazele (Tinubin 326 (trade name! of Ciba

Specialty Chemicals Co., Ltd.)

15 11, bluing agent
anthragquinone-based compound (Macrclex Viclet B (trade name)

of Bayer Co., Ltd.)

Examples 1, 3, 5, 6 and 7 and Comparative Examples 1, 5, 6

20 and 7
A phosphorus-based stabilizer, a release agent and an
ultraviolet absorbent were added to and mixed with 100 parts
by weight of a polycarbonate resin obtained from bisphenol
A, p-tert-butylphenol (terminal capping agent) and phosgene
25 Dby the interfacial polymerization process in amcunts shown
in Taebles 2 and 3, the obtained mixture wasg melt extruded
by an extruder at 280°C, and the cbtained pellet was stored
in a product storage tank, transferred to a blend tank and
blended, and then the above evaluations were made on the
30 obtained blends. The results are shown in Tables 2 and 3.
One month pagssed after the product storage tank, the

blend tank and accesszsory eguipment used above were ¢leaned.

Examples 2 and 4 and Comparative Example 2
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A phosphorus-based stabilizer, a release agent and an
ultraviolet absorbent were added to and mixed with 100 parts
by weight of a polycarbonate resin obtained from bisphenol
A, p-tert-butylphenol (terminal capping agent) and phosgene

5 Dby the interfacial pcolymerization process in amounts shown
in Tables 2 and 3, the obtained mixture was melt extruded
by an extruder at 280°C, and the obtained pellet was stored
in a product storage tank, transferred to a blend tank and
blended, and then the above evaluations were made on the

10 obtained blends. The results are shown in Tables 2 and 3.
One vear passed after the product storage tank, the

blend tank and accessory equipment used above were cleaned.

Comparative Examples 3 and 4

15 A phosphorus-based stabilizer, release agent and
ultraviolet absorbent were added to and mixed with 100 parts
by weight of a polycarbonate resin cobtained from bisphenol
A, p-tert-butylphenol (terminal capping agent) and phosgene
by the interfacial polymerization process in amounts shown

20 in Tables 2 and 3, the obtalined mixture was melt extruded
by an extruder at 280°C, and the obtained pellet was stored
in a product storage tank, transferred to a blend tank and
blended, and then the above evaluations were made on the
obtained blends. The results are shown in Tables 2 and 3.

25 Three years passed after the product storage tank, the

blend tank and accessory egquipment used above were cleaned.
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Effect of the Invention
According te the present invention, by containing a
specific phosphorus-based compound (component b) in a
polycarbonate resin (component a), molding heat resistance
5 can be improved with a small amount of the phosphorus-based
component. According to the present invention, by reducing
the content of an Fe compound in a granule of the polycarbonate
regin to not more than a gpecific value, a molded article
having a good color and high transparency can be cobtained.
10
Industrial Applicability
Since the molded article obtained by the present
invention has excellent heat resistance, color and total
transmittance (transparency), it is advantageously used as

15 an optical lens, particularly a spectacle lens.
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Claims
1. A method of producing a molded article by melting a
granule at a temperature of 280 to 380°C and molding it,
wherein
5 the granule satisfies the following conditions (I) and
(X1)
(I)when 100 parts by weight of the granule is cleaned with
100 parts by weight of a INnitric acid agqueous solution,
the amount of an Fe compound eluted into the 1N nitric
10 acid aqueous solution cleaning fiuid is 1 to 100 ppb
in terms of the Fe atom based on the granule; and
(II}the granule comprises (A) 100 parts by weight of a
polycarbonate resin {component a} and (B) 0.00010 to
0.5 part by weight of at least one phosphorus-based
15 compound (component b) selected from the group
consisting of a phosphorus-based compound represented
by the following formula (1) {component b-1), a
phosphorus-based compound represented by the
following formula {2} (component b-2} and a
20 phosphorus-based compound represented by the

following formula (3) {component b-3).
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0
Hmﬂ) F,/OAM
LN N,
(1)
HO\ f % P/OAm
P
/TN T N

(2)

]
TIEN

OAr5

o f % (3)

P/
Ar50/ \/ \

5 [wherein Ar,;, Ar; and ArY: may be the same or different and
are each an aromatic hydrocarbon group having 6 to 20 carbon

atoms which may have an alkyl substituent.]

2. The production method according to claim 1, wherein



1 51 Effect of the Invention According to the present invention, by containing a specific

" phosphorus-based compound (component b) in a polycarbonate resin (component a), molding heat
resistance 5 can be improved with a small amount of the phosphorus-based component. According to
the present invention, by reducing the content of an Fe compound in a granule of the polycarbonate
resin to not more than a specific value, a molded articlé*having a good color and high transparency

can be obtained 40 ludusytal Anleabhinc - Binceeayaided aide obiaingg by fhe presen
invention has excellentlheat resistance, color and total transmittance (transparency), it is
advantageouslyaiset Esors b optitaldens iparteany & spedtacldlens. 52 Claims 1.A method of

producing a molded artigle-by, melfing.a- grapule @&ﬁé@@gg@tl@l}gof@@@ Eg)o?i%ocggﬂglgg%lging it,

wherein 5the granule satisfies the following conditions (1) and (Il) : (I) whén 100 parts by weight of the
granule is clean&@ %ith 16PPaAS By weight off 1NHftriel s aguesusssiators, ameanmsunt of an Fe

compound glutegddnta-therkN Aitre 10acid agueeus selution cleaning fluidjs 1to 10Q.ppb in terms of
the Fe atom based on the granule; and (Il) the granule comprises (A) 100 parts by weight of a

polycarbonate r8SATEGRPOAEREDSah @I HN0LG &PY SY5AM BY weightst of fedst bae (2)

phosphorus-baseebkheompeuns-ecpmpanent.b) selestieddrorm the geoup-capsisting of a
phosphorus-based compound rg&esented by the following formula (1) (component b-1) , a

phosphorus-basetFeoiFoUt répfesdiited By HE Folling FOMRAG B (Coniponeétt ®-2f-and a
20phosphorus-hasestonmpeuskepte sented by dhe-follovdeg, farmuls (Ieomponent Bp) -

10 formula (4} (component c-1) and a phosphorus-based compound
repregented by the following formula (5) (component c-2);
and the total amcount of the components b-1 to b-3 and the
componentg ¢-1 and ¢-2 1s 0.0005 to 0.5 part by weight based
on 100 parts by weight of the component a, and the weight

15 ratio (x/y) of the total amount (x parts by weight) of the
components b-1 te b-3 to the total amount (y parts by weight)

of the components c¢-1 and c¢-2 is 0.01 to 2.0.

AI’3O
OAr
\ - 3
P/ y P (4)
ArsO OAry
AFGO
AN
P~/
e \/ \ (5)
ArgO
20 =
[wherein Ar; and Arg may be the same or different and are
each an aromatic hydrocarbon group having 6 to 20 carbon atoms
which may have an alkyl substituent.]
25 3. The productionmethoed according toclaiml or 2, wherein

the above component b-1 is
4-bis{2,4-di-tert-butylphenyl) -4’ -mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite,
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4-bis(2,4-di-tert-butylphenyl} -3’ -mono(2,4-di-tert-butyl
phenyl} -biphenylene diphospheonite,
3-big(2,4-di-tert-butylphenyl)-4’ -mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite or
3-bis(2,4-di-tert-butylphenyl) -3’ -mono{2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite.

4. The production method according to any one of claims
1 to 3, wherein the above component b-2 is

4,4’ -bis(2,4-di-tert-butylphenyl) -biphenylene
diphosphonite,

3,4" -bis(2,4-di-tert-butylphenyl) -biphenylene
diphosphonite or

3,3 -bis(2,4-di-tert-butylphenyl) -biphenylene
diphosphonite.

5. The production method according to any one of claims
1 to 4, wherein the above component b-3 is
2,4-di-tert-butylphenyl-4-phenyl-phenyl phosphonite or
2,4-di-tert-butylphenyl-3-phenyl-phenyl phosphonite.

6. The production method according to claim 2, wherein
the above component c-1 is
tetrakis(2,4-di-tert-butylphenyl)-4,4’ -biphenylene
diphosphconite,

tetrakis (2,4-di-tert-butylphenyl)-4,3’ -biphenylene
diphosphonite or
tetrakis(2,4-di-tert-butylphenyl)-3,3’ -biphenylene
diphosphonite.

7. The production method according to claim 2, wherein
the above component c¢-2 is

bis(2,4-di-tert-butylphenyl) -4-phenyl-phenyl phosphonite
or bis(2,4-di-tert-butylphenyl) -3 -phenyl-phenyl



are each an aromatic hydrocarbon group having 6 to 20 carbon atoms which may have an alkyl
“substituent.] 54 the granule satisfies the following condition (IIl) in addition to the conditions (I) and
(1n: (111) the granule comprises (A) the polycarbonate resin (component a), (B) the
phosphorus-based compound 5represented by the formula (1) (component b-1), the
phosphorus-based compound represented by the formfla (2) (component b-2) and the
phosphorus-ba%%ﬁggﬂ%r_epresented by the formula (3) (component b-3), and (C) a
phosphorus-based compound represented by the following 10 formula (4) (component c-1) and a
phosphorus-based compound represented by the following formula (5) (component c-2); and the total

amount of the componepts.hs 10 Bs3-and he:amponents:¢:d 88d.¢:2:i5.00Q05-40 0,5 part by weight

based on 100 parts by weight of the component a, and the weight 15 ratio (x/y) of the total amount (x
parts by weightf6fthBebffsdrehts B4etolts- 338 the fotaPdmoERE( parts by weight) of the
components c-1 and c-2 is 0.01 to 2.0. ArBSONNOA1-3 N\(4) OAr3  [wherein Ars and Ar6 may be the
same or different and are each an aromatic hydrocarbon group having 6 to 20 carbon atoms which

may have an alRyl substitte M3 8 FRE Prodictidrt metho PRERFd e aainta r ¥ heRerkh the
above componertid-his) 4dis(24-dictes-bylphepy -4 9nenq@:4-di-tert-butyl phenyl)-biphenylene
diphosphonite, 55 4-bis(2,4-di-tert-butylpheny1)-3'-mono(2,4-di-tert-butyl pheny1)-biphenylene
diphosphonite, 3-bis(2,4-di-tert-butylpheny1)-4'-mono(2,4-di-tert-butyl pheny1)-biphenylene
diphosphonite arG3-bisf2i:distedt-biitylpheayt): 3anohe (2 dxditterisbutyl-phenyBbiphenytesne
diphosph%ite. wAﬁ Theapro%uctlgln mleéhodo?icicocgdinﬁ tolg;m%/ one of claims 1 to 3, wherein the above
component b-2 1S %14,4'-%@(5, -8i-tert-gluty p%ehy )l}ﬁip%eﬁylene diphosphonite,
3,4-bis(2,4-di-tert-butylpHenyl)<biphenylenesdipessphenite bi owing conditions (I) and

(II}:

(1) when 100 parts by weight of the granule is cleaned
with 100 parts by weight of a 1IN nitric acid agueous

15 solution, the amount of an Fe compound eluted into the
1IN nitric acid agueous solution cleaning fluid is 1
to 100 ppk in terms of the Fe atom based on the granule;
and
(IT) the granule comprises (A) 100 parts by weight

20 of a polycarbonate resin (component a) and (B) 0.00010
to 0.5 part by weight of at least one phosphorus-based
compound {cecmponent b) selected from the group
consisting of a phosphorus-based compound represented
by the following formula (1) {component b-1), a

25 rhosphorus-based compound represented by the
following formula {2) {(component b-2) and a
phogphorug-based compound represented by the

following formula (3) (compconent b-3).



3,3'-bis(2,4-di-tert-butylphenyl)-biphenylene 15 diphosphonite. 5. The production method according to
- any one of claims 1 to 4, wherein the above component b-3 is 2,4-di-tert-butylpheny1-4-phenyl-phenyl
phosphonite or 20 2,4-di-tert-butylphenyl1-3-phenyl-phenyl phosphonite. 6. The production method
according to claim 2, wherein the above component c-1 is
tetrakis(2,4-di-tert-butylpheny1)-4,4'-biphenylene 25 diphosphonite,
tetrakis(2,4-di-tert-butylpheny1)-4,3'-biphenylene diphosphonite or
tetrakis(2,4-di-tert-butylpheny1)-3,3'-biphenylene di phonite. 30 7. The production method
according to claip 2, [ popént c-2 is bis(2,4-di-tert-butylphenyl)-4-phenyl-phenyl

[ phe\ny henyl 56 phosphonite. The method
according to any one 8fttlaims 1 to 7, ih the m(ﬁded article is an optical lens. 5 9. The method
according to any one of claims 1 to 8, wiherein the molded article is a spectacle lens. 10. A method
of preventing the coloring of a mo{de article 10 when a granule( is' molded, wherein the granule
satisfies the follo conditions ( ) ahd (II) I@éﬂ: 100 parts by weight of the granule is cleaned
with 100 parts by weight of i us 15 solution, the amount of an Fe compound eluted
into the 1N nitric acjd aqu ing Trulgp!,s, 1 to 100 ppb in terms of the Fe atom based on
the granule; and\(‘ﬁ:) the gr ) 100 parts by weight 200f a polycarbonate resin
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O
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N\ X oarn, (2)
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o tE
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N SO NS
; . _
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Ar5O/ \Q——Q

[wherein Ar,, Ar, and Ars; may be the same or different and
5 are each an aromatic hydrocarbon group having 6 to 20 carben

atoms which may have an alkyl substituent.]

11. The production method according to claim 10, wherein

the granule satisfies the following condition (III) in



to 0.5 part by weight of at least one phosphorus-based compound (component b) selected from the
_group consisting of a phosphorus-based compound represented by the following formula (1)
(component b-1) , a 25 phosphorus-based compound represented by the following formula (2)
(component b-2) and a phosphorus-based compound represented by the following formula (3)
(component b-3) . 57 (1)10Ar., OAri /)N OA HON >%/Ar50 [wherein Arl, Ar2 and Ars may be

the same or diffgrent and. 5 are each an aromatic hy arbon g having 6 to 20 carbon atoms
which may have an aﬁy?gubsc%ituenet.]C§§aérg?%i%nsfo r?gcgﬁl |tio{r$§?l)' and (I1): (1) the granule

comprises (A) the polycafiohaté resigfeompenemar (B)the phbspherusddaseeidormeound
represented by ihefamyla. (i dsampogent brd). thas %QBB%@@%%WB%@%{; esented by

the formula (2) (component b-2) and the phosphorus-based compound represente the formula (3)
(component b-3¥ S & pHosPhorls-bEsEd ¢bfpbuhd reprasentsttbypthie folloWwing formula (4)

(component c-1%;35%@1@@5%@%@%@@9@&9@@@5@@@@%%% following formyla (5)
a

(component c-2); the total amount of the components b-1 to b-3 and the components c-1 and c-2

n
is 0.0005 to 0.5 pErBPReiht Baded dNALITFams By Werght of B 86mpemreatachnd the weight ratio

(xly) of the totalarmeunidx hagtsily waightl-efihe 45 compenants Bl to B-3;tp the,tgtal amaunt (y
parts by weight)pck)lf the components c-1 and c-2 is 0.01 to 2.0. ANOOAr3 /N(4% Ar300A1-3 Ar60, /

osphorus-based compound represented by the following
formula (4) (compcnent c-1) and a phosphorus-based compound
10 represented by the following formula (5) (component ¢-2);
and the total amount of the components b-1 to b-3 and the
components ¢-1 and ¢-2 18 0.0005 to 0.5 part by weight based
on 100 parts by weight of the component a, and the weight
ratic (x/y) of the total amount (x parts by weight) of the
15 components b-1 to b-3 to the total amount (y parts by weight)

of the components c-1 and c¢-2 is 0.01 to 2.0.

A!'30\ /OA!'3
P A\ P
P S AP N )
AT3O OAI'3
AFBO

\P
/
Arﬁo/ M (5)

[wherein Ar; and Arg may be the same or different and are
20 eachanaromatic hydrocarbon group having 6 £o 20 carbon atons

which may have an alkyl substituent.]

12. The production method according to claim 10 or 11,
wherein the above component b-1 is

25 4-bis{2,4-di-tert-butylphenyl)-4’-mono(2,4-di-tert-butyl
phenyl) -biphenylene diphosphonite,
4-bis(2,4-di-tert-butyliphenyl) -3’ -mono(2,4-di-tert-butyl
phenyl) ~-biphenylene diphosphonite,



Ar60/ (5  [wherein Ars and Ar6 may be the same or different and are 20 each an aromatic
~hydrocarbon group having 6 to 20 carbon atoms which may have an alkyl substituent.] 12.The
production method according to claim 10 or 11, wherein the above component b-1 is 25
4-bis(2,4-di-tert-butylpheny1)-4'-mono(2,4-di-tert-butyl pheny1)-biphenylene diphosphonite,
4-bis(2,4-di-tert-butylpheny1)-3'-mono(2,4-di-tert-butylpheny1)-biphenylene diphosphonite, 59

3-bis(2,4-di-tert-bu Y4-mano(2:4-dic hepyl)-hi yleng di honite or
3-bis(2,4-di-tert—§l;u%ilgrgfﬁ)-%-mono(z,ﬁ%i%ggﬁi%lgheﬁyl%r-lgikgﬁggylﬁgngldig%g‘):é;%nﬁg% 13.The

production metHocaEcot diRgRE -8Ry bhecofEiARRSIO WL E Svivetein the above component b-2 is
4,4'-bis(2,4-di-test-Bytylphepyd)-biphepylene.di hoNitgy Lhono (2, 4-di-tert -butyl
3,4'-bis(2,4-di-tert-butylpheny1)-biphenylene diphosphonite or
3,3'-bis(2,4-di-té’@ﬁﬁ@ﬂﬁhﬁﬁ%@%ﬁ@ﬁ%ﬁ?@n@ﬁ%ﬁﬁﬁﬂ@hﬂé.‘315 14.The production method according to
any one of glaims 10 to 13, wherein the above component b-3 is
2,4-di-tert-butylpheny1-4-phenyl-phenyl phosphonite or 2,4-di;tert-butylpheny1-3-phenifl-phenyl
phosphonite. 20175, The DB dBERsH ifetdd BRt&arh G amrtond of Qldmg one of claims

10 to 12, wherein the above component b-2 is
4,4’ ~bis(2,4-di-tert-butylphenyl)-biphenylene
diphosphonite,

10 3,4"-bis(2,4-di-tert-butylphenyl) -biphenylene
diphosphonite or
3,3' -bis(2,4-di-tert-butylphenyl) -biphenylene
diphosphonite.

15 14. The preduction method according to any one of claims
10 te 13, wherein the above component b-3 is
Z2,4-di-tert-butylphenyl-4-phenyl-phenyl phosphonite or
2,4~di-tert-butylphenyl-3-phenyl-phenyl phosphonite.

20 15, The production method according to any one of claims
10 tc 14, wherein the zbove component c-~1 is
tetrakis(2,4-di-tert-butylphenyl)-4,4’ -biphenylene
diphosphonite,
tetrakis(2,4-di-tert-butylphenyl)-4,3’ -biphenylene

25 diphosphonite or
tetrakis(2,4-di-tert-butylphenyl)-3,3’ -biphenylene
diphosphonite. |

16. The production method according to any one of claims

30 10 to 15, wherein the above component c-2 is
bis(2,4-di-tert-butylphenyl}-4-phenyl-phenyl phosphonite
or bis(2,4-di-tert-butylphenyl)-3-phenyl-phenyl
phosphonite.



10 to 14, wherein the above component c-1 is tetrakis(2,4-di-tert-butylpheny1)-4,4'-biphenylene
."diphosphonite, tetrakis(2,4-di-tert-butylpheny1)-4,3'-biphenylene 25 diphosphonite or
tetrakis(2,4-di-tert-butylpheny1)-3,3'-biphenylene diphosphonite. 16.The production method according
to any one of claims 30 10 to 15, wherein the above component c-2 is
bis(2,4-di-tert-butylpheny1)-4-phenyl-phenyl phosphonfte or

bis(2,4-di-tert-butylphenyl):3- [-p %h ite,. GO _17. Tge ethod ordin any one
of claims 10 to ;%» Whergﬁﬁhﬁ%cﬁégd%%g !?§ 31 c%%cgﬂ%ng%g 18, nieaﬁ"nr{ésfh%fcﬁ aggo%%:’g to any
one of claims 10 E Bwhafeimthelp@lded-aticte 59 spectasie ferls. lens.

18. The method according to any one of claims 10 to 17,

5 wherein the molded article is a spectacle lens.



