~Z 5 SEP 2666 WD 03/066724 PCT/ US03/ 03333 THERMOPLASTI C RESI N COVPCOSI Tl ON
AND METHOD OF | MPROVI NG APPEARANCE. The present application i% @@hbs'
non- provi si onal application based upon and clai nm ng priorit§5fﬁ apanese
Application No. 2002-33052, with a filing date of February 8, 2002, which
i s hereby WM&BOMI*4at ed by reference. BACKGROUND The i nvERTU8R/®BBBates to
the thernoplastic resin conposition, which is excellent in preventing
sticking of dust. It is also related to the method of inproving fern marks

of nol ded productrSER VL. ASTIC RESINNCONIROSIITONANIPMEASIOD Ooesi n is |eft

attended, it shows fern marks due to the external speck, as shown in Fig.
1. This fern marks often r dMPREGVING ARIEARSNGHie pl astic product.

LOBJECTI VE: OF THE | NVENTI ON The objective of this invention is to solve this
problem Thus this invention ains at providing a thernoplastic resin

conposi tion tha ' ' f . . pt. whose surface
is difficult to&gg%g%eﬁg%pﬁ%gkﬁgé %yééf?;%grperé%‘e?q% gfﬂé‘]%é‘gﬁgg%% e of the
i nvention iponndrdaintifg prickitefroBDjapahése AFslicatien M 2003-83D50 aithgnabl es
manuf acturing of the nolded Broduq whi ch "does not show fern nmarks as
shown i n Fif§ingdateobFehatianr8, 208 pyhich istherehyt inedrpsiratediby referéncee unat t ended.

Further, the objective of the invention is to provide a nethod for
i mprovi ng tég& e (shown in Fig. 1) of the thernoplastic resin
nol ded pro uc@é’&iE E;”E SEP 2006

The invention relates to the thermoplastic resin composition, which is
excellent in preventing sticking of dust. It is also related to the method of

improving fern marks of molded products.

When a molded product of thermoplastic resin is left attended; it
shows fern marks due to the external speck, as shown in Fig. 1. This fern

marks often reduces the value of the plastic product.
OBJECTIVE OF THE INVENTION

The objective of this invention is to solve this problem. Thus this
invention aims at providing a thermoplastic resin composition 'that enables
manufacturing of the molded product whose surface is difficult to be soiled
due to dust. Precisely, the objective of the invention is to provide a
thermoplastic resin composition that enables manufacturing of the molded
product which does not show fern marks as shown in Fig. 1, even after

keeping the molded plastic article unattended.

Further, the objective of the invention is to provide a method for
improving the appearance (shown in Fig. 1) of the thermoplastic resin molded

product.



WO 03/ 066724 PCT/ US03/ 03333 SUMMARY OF THE | NVENTI ON Ther nopl astic resin
‘conposition of the invention is characterized by conprising5GEPQEE to | ess
t han 0.05% by wei ght of hal ogenated carbon sul fonate of pol ysubstituted
phosphoniW%@ﬁ%und per 100% by wei ght of the thernopl aBETHSE33833. In a
further enbodinent, the invention relates to a thernoplastic resin
conposition characterized by conprising 0.0001 to |less than .001% by wei ght

of hal Og%mﬁm%{@?mﬁﬂm pol ysubstituted phosphoni um conpound
per 100% by wel ght of the therrr{)p astic resin. It is preferred that the
above nentioned hal ogenated al kyl sul fonate of pol ysubstituted phosphoni um

conpound i s sﬂﬁé@mo%lmicdrd@ﬁoeé sition 66 HRO iver(tRAT & i attebived I8y
followi ng formul a &ﬂéme_[tFor mula 3] Rv a R CXa(CX2), Y(CX2) M CH2)e -S.
i

.. OP O Rconmpriging A; lexsi thane 0dble by neeight gofoplagenatddo gerbamnd
hydr ogen re X r may not} be the sanme (however, at |east one of the
X is hal sgdRmateof ﬁ??lg'éﬁcﬁ)]?ﬁtﬁué‘gpf‘%é&éﬁ%@?%@ﬁn@ reid 00% by weight eher

absent orgjty i .froma group consisting of heterocyclic group,
nitrogen,th%xihyégr%}loijqé%f‘%%g{n'sel enium phosphorous and arsenic, Rl, R2 and R3

may be the sane or different, and are selected fromaliphatic hydrocarbon

with 1 to 8 cahhofrfie EmBodint R d fveltEh FERALOD M&n@%&’s’cﬂ@reﬁﬁ( bon
atons and R4 represents hydrocarbon with 1-18 carbon at orfs.

composition characterized by comprising 0.0001 to less than .001% by weight

of halogenated carbon sulfonate of polysubstituted phosphonium compound

per 100% by weight of the thermoplastic resin.

It is preferred that the above mentioned halogenated élkyl sulfonate of
polysubstituted phosphonium compound is sulfonic acid phosphonium

compound represented by the following formula (1).

[Formula 3]
o Ry
I F’/R’
CX{(CXY{CXI{CHz) -+ S -O°
] ‘ \Rs
Re (n

Wherein; X is selected from a group of halogen and hydrogen where X
may or may not be the same (however, at least one of the X is halogen), n, m
and p are integers between 0 and 12, Y is either absent or it is selected from a
group consisting of heterocyclic group, nitrogen, oxygen, sulfur, selenium,
phosphorous and arsenic, Ry, Rz and Rs may be the same or different, and are
selected from aliphatic hydrocarbon with 1 to 8 carbon atoms and aromatic
hydrocarbon with 6 tol2 carbon atoms and R4 represents hydrocarbon with

1~18 carbon atoms.



2 2 5 SEP 2006 WO 03/066724 PCT/US03/03333 It is preferred that X of above
ment i oned hal ogenated al kyl sul fonate of pol ysubstituted Q%O%thm um
conmpound of forrmula (1) is fluorine. Moreover, it is preferable if nis 3
and Ri, RYO&¥B66% and R4 are al kyl groups with 4 carbon REBWS03/03333
respectively, Y is absent and mand p are 0. It is preferred that the above
mentioned thernoplastic resinis selected fromthe group consisting of

aromati c pol ycqr L7 - DAl t her,
ol ypheny! one Sif e fieddfab o Rbbit Bfenu MBI Elra RPLUR SO EAE of

acryl oni tf;bﬂy@ubéﬁt@?é@“?hé&p’ﬁ&ﬁﬁmt h@n?o%ﬂndéf apfnhfigl (1) biseTHiorMe h Ot her
subst ances. "Specifically, "aromatic pofycarbonate resin’is suitable. The
aromat i ¢ Murgowerh dinistpreferable ipneised and R4, RasindnRyend ®] are alkylgfreuped. I n
the method for inproving the appearance of the nolded product of this

i nvent i onwithiheanhenademstrespestivebi Ysiglabsenrtrandom sl p et i t ut ed
phosphoni'um conpound shoul d be added 0.0001 to 0.05% by wei ght to 100% by

Composi 1 o of 1 RITRHVEH i (he <Houe PP e obhsmopas FHeed -

corhoe £ 508 enb g ) AN K Rul Ol

hal ogenat e onate of poly hospho m corr%:)ound (for

i npr Oveﬁeﬁblyeﬁtei',epcﬂyphéhﬁlkné etHG) pobyphsriyldiie ethei eyrehbgiolpmeabldnd, r esi n.
In a further enbodinent, the invention relates to a thernoplastic resin
conposi t i palyemidacpayketomepgerytonitilerhujadicpectytene) their blands and theiby wei ght

bstituted ph honi d
of hal 0gepal 6 SRR St Sh6s Gp RSP b b BRIl g RO
suitable. The aromatic polycarbonate resin prepared by fusion method is

preferred.

In the method for improving the appearance of the molded product of
this invention, the halogenated carbon sulfonate of polysubstituted
phosphonium compound should be added 0.0001 to 0.05% by weight to 100%
by weight of the thermoplastic resin.

DETAILED DESCRIPTION

Thermo.plastic resin composition of the invention is described below.
Thermoplastic resin composition of the invention comprises 0.0001 to 0.05%
by weight halogenated carbon sulfonate of polysubstituted phosphonium
compound (for improvement of fern marks) to 100% by weight of the

thermoplastic resin.

In a further embodiment, the invention relates to a thermoplastic resin
composition characterized by comprising 0.0001 to less than .001% by weight
of halogenated carbon sulfonate of polysubstituted phosphonium compound
per 100% by weight of the thermoplastic resin.



per 100% by wei ght of the thernoplastic resin. 3 2 5 SEP 2006 WO 03/066724
'PCT/ US03/ 03333 Thernopl astic resin The well known ther nopl aii‘m) ?pﬁﬁsl ns can
be used \@F{:hhogt any restriction. For exanple, aronatic polélﬁI 0 e,

pol yet hert 9486740l yest er, pol yphenyl ene ether, pol yphenBCEFE03/03333

et her/styrene polymer blend, polyam de, pol yketone,

acrylonitril e-butadi ene-styrene and their blends. Anobngst the all, aromatic
pol ycar b()‘pﬁéﬁmi)é]agﬁgi-ég’iﬁed. Carbonate resins,, generally, conprises of
repeating structural units of the following formula (1) [Formula 41 0 11
OA.OC (1) 4 \Werein, Ais a bivalent residual group derived from an
aromati c di hybhexweld okpound.thesmaplastit i resitishydnobe asepowittent nampnucl ear
or pol ynucl ear, aromati cRc;onpound,coni aining 2 hydroxy._ groups_as functional

group, . VieERItiene ZOR xpmmRIRy arBRic POlNmRFRRNaty, Bolyetrritgiden Polyreier
comound TASPRETHERS ERER. pRHERTIRCS, et pang “PeRies Shlss Vg

03/0667 2%&91&%@ %!o@fl@é@ne, acrylonitrile-butadiene-styrene and their blends.

Amongst the all, aromatic polycarbonate is preferred. Carbonate resins,

generally, comprises of repeating structural units of the following formula (1)

o .
I

O—A—0—-C =+(1)
>

Wherein, A is a bivalent residual group derived from an aromatic

[Formula 4]

dihydroxy compound.

As aromatic dihydroxy compounds, mononuclear or polynuclear
aromatic compound containing 2 hydroxy groups as functional group,

wherein each hydroxy group is directly bonded to an aromatic carbon.

The concrete example of aromatic dihydroxy compound is bisphenol

compound represented by the following formula (2).



[Formula 5] FIO X 04 -(2) (Were, Ra and Rb. represent hal ogen or
nonoval ent hydrocarbon group. These groups nay be the sane or dé;&grent. m
and n are integers 0to 4. R RGXU -CGC. -C -rC-0-. -t SERS2006 - 5o
--Sol -x1WQORd R (H3 cHa -C _...C | GH3 CH3 Rc andPGEUSMA3R3dr ogen
or nonoval ent hydrocarbon group. Rc and Rd may have ring structure and Re
i s bival ent hydrocarbon group). The concrete exanples of aromatic di hydroxy
conmpound F&ﬂﬁﬁﬁﬁgted by formula (2) are: bis (hydroxyaryl) al kane, such as
bi s (4-throxyp nyl) nmethane, 1,1-bis (4-hydroxyphenyl) ethane, 2,2-bis
(4- hydr oxyphenyl) propane (or bisphenol A), 2,2-bis (4- hydroxyphenyl)

but ane,. 2, 2-bi s (4- hydroxyphenyl) octane, bis (4- hydroxyphenyl) phenyl

net hane, 2,2-bis (4- hydroxy-1-nethyl phenyl) propane, 1,1-bis (4- .

hydr oxy-t-butyl phenyl) 5 5 SEP 2006 WD 03/066724 PCT/ US03/ 03333 propane,
2,2-bis (4- hyd&pﬁy-S-bronDngpyl) propane, 2,2-(4- hydroxy-3, 5-

di bronophenyl ) gropane; bis_[hydroxyaryl) cycloal kane, such as 1, 1-bis (4-

O 1- (4- hydroxyphenyl) cycl ohexane; di hydroxy
» (@o xy-h pheryl et her, 4, 4'-di hydr oxy-
3, 3" -di net hy \egtydr oxydi aryl sul fides, such as 4,4'-

di hydr oxydi phenyl sul fi de, 4, 4'-di hdyroxy-3, 3' -di net hyl phenyl sul fi de;

(Where, R2 and RP represent halogen or monovalent hydrocarbon

group. These groups may be the same or different. m and n are integers 0 to 4.

Rlc ERG ‘
X &, ~C—C—. —C—. —~r.‘:'—-~ —Om, =CO=, =S=, =SO—. ~80,— Feit

] I

= Re nR*

O+

CHy CH,

CH;
|
|

Re and R9 are hydrogen or monovalent hydrocarbon group. R¢ and R4 may

have ring structure and Re is bivalent hydrocarbon group).

The concrete examples of aromatic dihydroxy compound represented
by formula (2) are: bis (hydroxyéryl) alkane, such as bis (4-hydroxyphenyl)
methane, 1,1-bis (4-hydroxyphenyl) ethane, 2,2-bis (4-hydroxyphenyl)

" propane (or bisphenol A), 2,2-bis (4- hydroxyphenyl) butane, 2,2-bis (4-
hydroxyphenyl) octane, bis (4- hydroxyphenyl) phenyl methane, 2,2-bis (4-
hydroxy-l-methylpheﬁyl) propane, 1,1-bis (4- hydroxy-t-butylphenyl)

5



di hydr oxydi aryl sul f oxi des, such as 4, 4" -di hydr oxydi phenyl sul f oxi de, 4,4" -
di hydroxy- 3, 3' -di net hyl di phenyl sul f oxi de; dihydroxydiarylsuhgquqmmsuch as
4, 4" - di hydr oxyphenyl sul f one, 4, 4' -di hydroxy-3, 3' -di net hyl enyl sul f one.
The conpd¥P8¥06724 not |inited to these exanples. Qut of tﬁ@@@&’ 3333hi s (4-
hydr oxyphenyl ) propane ' (bisphenol A) is especially preferable. Further,
aromatic di hydroxy conpound other than fornula (2), aromatic dihydroxy

61 ORIy p HOPRS EA 5 (b afol Pttt T bt ZA0 My dibRr s o] ESL”SL oup
Wi th 1t Ol(albﬁﬁﬁggﬁmgnggﬁo aﬁfeebgr(hsrafw 1) kgeRalkagicOsi@dthayT, tbis |

hal ogenat ed group or; hal’ogen atom p 1s an integer O to 4,

Exanpl es diydsaxyplmnyr)))qrullspmtane,elsb{dmhydmupphemylb eyclobeanej n, such as
3-nethylresorcin, 3-ethylresorcin, propyiresorcin, 3-but Iresordn 3-t-

but yI r esordihyd roacypﬁwlgthem@d@ R ,%déhmwsbpbewletherﬁl‘l -dihydroxy-
2,3, 4,6-t uoy Qf esor SEP..20 03/.0 pcn US03/ 03333
2,3,4,6-t gki %P@%Yo@b%ﬁﬁfﬂe&aﬂlﬁzamxm Sﬁ‘diﬁaﬁé %tbstitut ed

hydr oqui Nk d ggﬁ@qe 3-
propyl hydroqzlﬁ)gﬁ;gﬁge 4 ]hybllrﬂ%qg 99?,3 3%%‘ t B %l noné, 3-
pheny! hydrdikiyd m?iﬁﬂmwéﬁaua@@,@edﬂ?d}oi%ra ipHeei mmrda yddr oqui none,

2,3,5, 6- tetra t- ut ylhydroqui none , raf | uorohydroqw none,

2,3,5, 6- t@hy@rmqaﬁaddmaﬂwm@heﬁy}mi&om,&myd iarydstfaney, sshpsund
other than 11 difty droxgrghenyi]sulfone, 4,4’-dihydroxy-3,3’-dimethyldiphenylsulfone.

The compounds are not limited to these examples.

Out of these, 2,2-bis (4- hydroxyphenyl) propane (bisphenol A) is
especially preferable.

Further, aromatic dihydroxy compound other than formula (2), aromatic

dihydroxy compounds represented by the following formula (3) can be used.

[Formula 6]

R p

/\

{OR), - {3}

Wherein, Rf independently represent hydrocarbon group with 1t010
carbon atoms, one or more of these hydrocarbon groups is halogenated

hydrocarbon group or, halogen atom, p is an integer 0 to 4.

Examples of such compounds are resorcin; substituted resorcin, such
as 3-methylresorcin, 3-ethylresorcin, 3-propylresorcin, 3-butylresorcin, 3-t-
butylresorcin, 3-phenylresorcin, 3-cumylresorcin, 2,3,4,6-tetrafluororesorcin,

6



be represented by the following formula. [Formula 7] H3 Ckh H 0 O 0 OH
'2,2,2',2" -tetrahydro-3,3,3" ,3 -tetranethyl-1,1"-spirobi -[1Hindane]-7,7" -d
ol can also be used. These aromatic di hydroxy conpounds can E% sed
individually or as a conbination of at |east two. Polycaﬁbéﬁ £&br esin
synt hesi zggol¥ndssansest erification reacti on between ar Qgeisss/pziy dr oxy
conpound ang carbonate precursor (such as carboxylate diester) in nolten
state is suitable for this invention. (This nmethod is known as fusion
met hod) . Exanpl es of carbonate diester that can be used in fusion nethod

are di phengBAbtebahermorespxin cpteshlphedrpapinone oA sukstitied

egh
(2" eyanopherynyoiche: SRR S gaiciuidte sEAMIEIAPHINAG €2 vonat e, i<
(0- ni t r ophepydpylkpdibgiiione, 3ibtigilydrogaidass-ebutfilgidsyhinof@Boonat e,

di napht hyl carbonate,” bis (di phenyl) "carbonate, “di'ethyl carbonate,
di met hyl capbemdhpdroguinane) 3-camiy equindneiZ3/Zfohexyl carbonate. Anpngst

‘the all, di | te | T d
Si 't aneoulikAne ERYARRROAS aRoHe - Ear giRaPhartBos: P ed B car boxyl i
acid or di C?é’tmm)bkﬂg@ir@&ﬁﬁbn&%,&%&&rﬁﬁoﬁf&%ﬁfﬂqﬂhﬂbﬁéﬁe car boxyl ate

diesters. Specificdlly the carbonate ester "may contain up to 50 nol % or,

preferably up to 30 nol % di carboxylic acid or dicarboxylate ester.
Furthermore, aromatic hydroxy compound other than formula (2) can

be represented by the following formula.

[Formula 7]

2,2,2' 2'-tetrahydro-3,3,3’,3'-tetramethyl-1,1’-spirobi-[1H-indane]-7,7’-diol can
also be used.

These aromatic dihydroxy compounds can be used individually or as a

combination of at least two.

Polycarbonate resin synthesized by transesterification reaction between
aromatic dihydroxy compound and carbonate precursor (such as carboxylate
diester) in molten state is suitable for this invention. (This method is known as
fusion method).

Examples of carbonate diester that can be used in fusion method are
diphenyl carbonate, bis (chlorophenyl) carbonate, bis (2,4-dichlorophenyl)
carbonate, bis (2,46-trichlorophenyl) carbonate, bis (2-cyanophenyl)

7



Exanpl es of such dicarboxylic acid or dicarboxylate esters are
terephthalic acid, isophthalic acid, sebacic acid, decanedioic acid,
dodecanedi oni ¢ acid, di phenyl sebacate, diphenyl terephihal ate, diphenyl

i sopht hal ate, di phenyl decanoate and di phenyl dodecanoat €]5 5P Liest two of
di car boxylwe osissbds or di carboxyl ates can be used toget hgegdhanasdshe above
carboxyl ate ester and above nentioned aromatic di hydroxy conpound are

pol ynmeri zed, the polycarbonate is obtained. In the preparation of

pol ycar bonat t he .amount . of .carhoxyl.ate ester.is 0.95 to 1:30 | e,

pr ef er abl ycaf%’iat[s'o bis 5 ‘Hﬁf‘ﬁﬂ'ﬁ&}’sl C%Wé‘atﬁf QF‘BW? i CPPRYSr XY Fdnpound. | n
t he fusion ; ' : -chiEAR ﬁecan be
used. Specfﬁ%ﬁ%ﬁ@?ﬁg ﬁﬂg‘?ll Xﬁn%?ﬁ?{gg%gngg%# gﬂgﬁ%&%&(}? Eéﬁhl?ﬁeégar th ' met al
conpound (Hemetht earborate; dibety] aarteinktd and diaytlohexydtc@atbantpdmongs), can be

used as nelt pol ycondensation catalyst. O ganic acid salts, inorganic acid
salts, oxi ﬂl@s,aﬁhy‘ﬁ‘f’g‘%‘ge CarboRpteo % | BReEerIesh ~ AMOaIOr MATE| TaRE ASRAI i ne eart h
nmetal s cang; b : as: [ c (a). The -
concrete ei’%ﬁﬂp%gg)g%lg’ §%ﬁ%ﬂﬁy§%@ﬁgfaﬁ%@§§s% p%/%%%x? e, 'thi um

hydr oxi de, adddirudicidborylatnedter, magtAss be proseqd i ah@icerbokilatd divsteds.2 5 SEP
2006 WO 03é066_72 PCTI US03/ 03333 bi car bonat e, _sodi um car bonat e, potassium
car bonat e, SP§fifaliinthe FAFBRRATE estes MAYLSATERIBUR t© Shph%sPrrrefe@bht P | it hi um

acet at e, s%mf%e(ma% ﬁ%ﬁfﬁgﬁb& fPlcSor. lithium stearate, sodium

bor ohydri de, potassium bor I'um bénzoat e, potassium benzoat e,
lithium benzoate, disodium hydrogenphosphate, dipotassium
hydr ogenphosphafxamples i ofhisuoh dicarboxylic acid or dicarboxylate esters are

terephthalic acid, isophthalic acid, ‘sebacic acid, decanedioic acid,
dodecanedionic acid, diphenyl sebacate, diphenyl terephthalate, diphenyl
isophthalate, diphenyl decanoate and diphenyl dodecanoate. Atleast two of

dicarboxylic acids or dicarboxylates can be used together.

When the above carboxylate ester and above mentioned aromatic
dihydroxy compound are polymerized, the polycarbonate is obtained. In the
preparation of polycarbonate, the amount of carboxylate ester is 0.95 to 1.30
mole, preferably 1.01t01.20 mole per 1 mole of aromatic dihydroxy

compound.

In the fusion method, a catalyst suggested in Patent No. JP4-175368 can
be used. Specifically, alkali metal compound and /or alkaline earth metal
compound (hereafter mentioned as alkali (earth) metal compound (a), can be

used as melt polycondensation catalyst.

Organic acid salts, inorganic acid salts, oxides, hydroxide or alcoholate
of alkali metals and alkaline earth metals can be preferably used as alkali
(earth) metal compounds (a).

‘The concrete examples are sodium hydroxide, potassium hydroxide,
lithium hydroxide, sodium bicarbonate, potassium bicarbonate, lithium

8




hydr ogen phosphate, sodium salt and di potassium salt of bisphenol A,

'sodi um potassiumand lithiumsalts of phenol. Exanples of alkaline earth
conpounds are cal ci um hydroxi de, barium hydroxi de, magnez'gggp Q@gr oxi de,
stronti um hydroxi de, cal ci um bi carbonate, barium bi carbo , gnesi um
bi car bonato o5/bd695at | um bi carbonate, cal cium carbonate, BefisBlsasbonate,
magnesi um car bonate, strontium carbonate, calcium acetate, barium acetate,
magnesi um acetate, strontium acetate, calciumstearate, barium stearate,

magnesi um st earate and.strontium stearate. T or noye of these can be
used in col?l‘ﬁ?rﬁai‘?fﬁn.s H@qEﬁ%PVTW' d?o"%ﬁﬁﬂ‘}ﬁnaiz%ﬁgﬁ‘a.tf"egﬁ’i‘f?‘ BRI % mound i s
1 x 10-8t = f 0-, 2 10 6 and still
pr ef er abl y’% X To?%e‘téée'g%%ﬁ@?ﬁ rgr%??e%elr}ﬂén%%e- agfﬁg?'sgﬁ%%%r ?t%mﬁe "t

‘pol ycondengetabgdiimr eaedrate). lithhem adtéaahie, (ediuih) boshgdridemuastiim i ncl uded

i n bi sphenol raw material, it is better to control the quantity of
addi ti on opoighpdride sadivm hezgate o pREASHYT Penzoatep elithium, be & of

"bi sphenol , ;i e ql n . 0N ' By he
above- nent ?13ﬁ%%‘5]’} arg}gaé.ggﬁq? h)aé' [ I@,Oﬁ?éog%h%rﬁgﬁa%%ﬁ%%%ﬁﬁaﬁég%t% ?&W met al
conmpound (RydrogeRashdsphaRRediion (21t aAd AdlptassRitiselt bobisphehol A,

pol ycondensat i on. anpl es of such basic conpound (b) are nitrogen

cont ai ni ngsodiugr,aesassira aad lishizm satsipd phenelonpounds at hi gh tenperat ure.
Specific exanples are as given below. 9 2 5 SEP 2006 WD 03/ 066724

PCT/ US03/ 03333 ' . OXi P Al
e verram RN DR SR LR A Bt B
hydr oxi de hyzirdMdd) magaksiatihydrofitepstromtily tiydxoxide (RBlehoticatibehate,

barium bicarbonate, magnesium bicarbonate, strontium bicarbonate, calcium

carbonate, barium carbonate, magnesium carbonate, strontium carbonate,
calcium acetate, barium acetate, magnesium acetate, strontium acetate,
calcium stearate, barium stearate, magnesium stearate and strontium stearate.

Two or more of these can be used in combination.

The quantity of such alkali (earth) metal compound is 1 x 108 to 1 x 103
mole, preferably 1 x 107 to 2 x 10-6 mole and still preferablyl x 107 to 8 x 107
mole per mole of bisphenol in melt polycondensation reaction. When alkali
(earth) metal compound is included in bisphenol raw material, it is better to
control the quantity of addition of alkali (earth) metal compound with respect
to 1 mole of bisphenol, in the melt polycondensation reaction so as to be in the

above-mentioned range.

In addition to the catalyst alkali (earth) metal compound (a), a basic

compound (b} can also be used for melt polycondensation.

Examples of such basic compound (b) are nitrogen containing
degradable and volatile basic compounds at high temperature. Specific

examples are as given below.



trimethyl benzyl ammonium hydroxide ((p,-CH2(Me)3NCH). Tertiary am nes
like trimethylamne, triethylamne, dinmethylbenzylam ne, and

tri phenyl ami ne; secondary amines |ike R2NH (wherein, R islabid/L0group Iike
methyl , SVAYBO #aryl group |ike phenyl or tolyl): pri mar JCHSRESINH (R
is the same as above); pyridines |ike 4-dinethyl am nopyridine, 4-diethyl
am nopyri di ne, 4 pyrol I di nopyridine; im dazol e like 2-methylim dazole, 2-

phenyl i m dazol q{ygﬁgm coH Niggy], t gk gqeggf%h quéfonl um

bor ohydri de (I\/e4NBH4 utyl ammoni rohydri de
tetrabut yketmtmﬂymmamwmnyh dendde ((M&Nmi)ﬂ,) tetmét}qﬂretdmxlnonamonl um

tetraphenyl bor at eéém 4ANBPh4) . O.It of these, tetra al kyl amoni um hydr oxi de
i s pref er hydroxite NQH)f tedvalvetyhi amogeniveonbyidredde oodMaH)bpnds 1 x
10-6 tot x 10-1_ nole preferab 5 er nole of

bi sphenol tyimeflyl abw&@y%monw )é&m &%@3@6&&5&@%@3 ofﬂaﬂ%eS(c)
boric acig¢,and este f _boric re so I er S
expressed gr F}I‘@\?Fﬁﬂ gene ﬁ“ﬁ%?ﬂﬁ %ﬂk%@hﬁuﬁerel n, Ris

al kyl gr O‘t'ﬁ ﬂf}ﬂaﬁﬁﬁé‘yéeconééf}yi\mﬁﬁes Bk RzISII-PW}héféﬁ? ]Ph@&ﬂilyl grBupike 2 or 3.

Specific ex npl’és of ‘the bori’c acid ester aretrlrrethyl ate,

triethyl bmethyl ethiyltoit adyﬂ)cgu-amlelﬂderpﬂlmmwldmobﬂ)a primai'}eammahésoRMI-& (R is
triphenyl borate, tritolylborate and tri napht )él borate. 10 2 5 SEP 2006 WO

03/ 066724ﬂm1sau&):asoabgse), Tprridineaniikef 4-glimethydc aminepidine, fediethyk er (c)

LPZ]E e?:& gﬁﬁgﬁﬁ% et 04‘EY§P %ngﬁiﬁa%{]ee imidazolé TRe %—methylnmc?azolemi &
phenylimidazole; basic compounds, such as ammonia, tetramethyl
ammonium borohydride (MedNBH.), tetrabutyl ammonium borohydride
(BuNBHL,), tetrabutyl ammonium tetraphenyl borate (BusNBPhy), tetramethyl
ammonium tetraphenyl borate (MesNBPhy).

Out of these, tetra alkyl ammonium hydroxide is preferred.

The amount of above nitrogen contained compound (b) is 1 x 106 tol x 10

mole, preferably 1 x 10-5to 1 x 102 mole per mole of bisphenol A.
As a catalyst, borate (c) can also be used.
As borate (c), boric acid and ester of boric acid are also listed.
Boric aciel ester is expressed by the following general formula.
B(OR)x(OH)3-n

Wherein, R is alkyl group like methyl , ethyl or, aryl group like phenyl

nis1,2or 3.

Specific examples of the boric acid ester are trimethylborate,
triethylborate, tributylborate, trihexylborate, triheptylborate, triphenylborate,
tritolylborate and trinaphthylborate.
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nost preferable range is 1 x10- -1x10-4 nole. A conbination of alkali
‘(earth) nmetal conpound (a) and nitrogen containing basic conpound (b) or a
conbi nati on of alkali (earth) netal conpound (a), nitrog;é? ﬁp?@gl ni ng base
(b) and boric acid or boric acid ester (c) can be used a § e | t

pol ycondeRs Bi/&%ﬁﬁat al yst. Wien conbi nation of al kali ( ggffuthseseizal
conpound (a?{l and nitrogen containing basic conpound (b) is used as a

catal yst, the polycondensation reaction can take place at an adequate rate
and a hi gh nol egul ar wej .pol.ycar.bonat e, can obt ai ned w tth a high

ol ymer i Jat i on ke Aorst SEherb gt HRERCA S AP Y B Br Beiadiet kear 1 by

met al conp 1o R 4l L ( -5 ar,

conbi nat i oﬁwgg,fglf%gl@ﬁ&(lggr){m met g?ﬁ %%’%ﬁ?ﬁyl%}? r%oglzﬁqgor?{lgi ni ng base

(b) and bomiost prefetrable rhngé 15 1adi0d~ @81 molec) is used, each catal yst can be
m xed and then added to the fused m xture of bisphenol and carboxylic acid

Pixture of tho & Sobaloncd AkRGerRl meef SoEPapnara) Sh8 dimmebar bon
sul fonate efntRRliNS Uhsic &&hg%gsgf&%mm@amf Akayleaxhy gnadie

phosphoni um conpound repre y the followmng ftormula (1) 1s the
preferred bahpgendi®dnitengenrcostdifingdiace (f) gral hyoridadid buberdc agilastaroni um t hat

can be used.in the i ve%t ion, it 2 SEP 2x06, WO 03/ 066724 PCT/ US03/ 03333
[For mul a_81¢) fgn bg eesl ashemak polye@ndansign satalysts, - o Fp 11 44
When combination of alkali (earth) metal compound (a) and nitrogen
containing basic compound (b) is used as a catalyst, the polycondensation

reaction can take place at an adequate rate and a high molecular weight

polycarbonate can be obtained with a high polymerization activity.

Further, when a combination of alkali (earth) metal compound (a) and
nitrogen containing base (b) is used or a combination of alkali (earth) metal
compound (a), nitrogen containing base (b) and boric acid or boric acid ester
(c) is used, each catalyst can be mixed and then added to the fused mixture of
bisphenol and carboxylic acid ester. Alternatively, the catalysts can be added
separately to the fused mixture of the bisphenol and carboxylic acid ester.

Halogenated carbon sulfonate of polysubstituted phosphonium compound

Alkyl sulfonate phosphonium compound represented by the following
formula (1) is the preferred halogenated carbon sulfonate of polysubstituted

phosphonium that can be used in the invention.
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Ol Rs R (1) Werein, Xis selected froma group of hal ogen and hydrogen
‘where X may or may not be the sane (however, at |east one of X is

hal ogen), n, mand p are integers between 0 and 12, Y is e'zslgg‘r Wbsent or
is selected froma group consisting of heterocyclic group, nitrogen,
oxygen, suwbws/ssssd eni um  phosphorous and arsenic, Rl, ReraseoB3smay be
the sanme or different, and are selected fromaliphatic hydrocarbon with 1
to 8 carbon atons and arommatic- hydrocarbon with 6 tol2 carbon atons and R4
representségédr}?fé?bon with 1 to 18 carbon atons. It is desirable that X

i n the hal Ha ]car bon sul fonate of pol ysubstituted phosphoni um
conpound of fornmula (1) is fluorine. Moreover, it is preferred that nis 3
and R, R2, R3 and R4 are al kyl groups with 'carbon atons respectively, Y
is absent and mand p are 0. In other wgds, ugr osul f onat e phosphoni um
conprising fluorocarbon containing orgqg ic s I,j/&i c acid anion and organic

phosphoni um cation, ig % cgg,(df.m .egeofpPor gani ¢ sul fonic acid anion
are perfluoronet hanesﬁ%n%ﬁg, per f | Uorppbut ar]fe'ﬁhgf onat e,
Iif o

per fl uor ohexanesul f onat e, perfl uorohept ame su te aind

per f | uor ooct anesul f onat e. Exanpl es of phospholReum catllon are ali phatic
phosphoni um such as tetranet hyl phosphoni um tetraethyl phosphoni um

t et rabut yl phosphoni um _tri et hyl met hyl phosphonj um 6%?5 2 5 SEP ﬁoog( WO
03/ 066724 PCT/ UbHwreinaXds selectpd xammaigioyp 96 bplosan apg hydrogen where

tributylet QXA)P Qrox%gg) %r(])!t B8%he same (however, at least one of X is halogen), n, m and
p are integers between 0 and 12, Y is either absent or is selected from a group
consisting of heterocyclic group, nitrogen, oxygen, sulfur, selenium,
phosphorous and arsenic, Ri1, Rz and Rs may be the same or different, and are
selected from aliphatic hydrocarbon with 1 to 8 carbon atoms and aromatic
hydrocarbon with 6 to12 carbon atoms and Rs represents hydrocarbon with 1

to 18 carbon atoms.

It is desirable that X in the halogenated carbon sulfonate of
polysubstituted phosphonium compound of formula (1) is fluorine.
Moreover, it is prefetred that n is 3 and Ry, Rz, Rs and R* are alkyl groups with

4 carbon atoms respectively, Y is absent and m and p are 0.

In other words, fluorosulfonate phosphonium comprising fluorocarbon
containing organic sulfonic acid anion and organic phosphonium cation, is

preferred.

Examples of organic sulfonic acid anion are
perfluoromethanesulfonate, perfluorobutanesulfonate,
perfluorohexanesulfonate, perfluoroheptane sulfonate and
perfluorooctanesulfonate. Examples of phosphonium cation are aliphatic
phosphonium, such as tetramethylphosphonium, tetraethylphosphonium,
tetrabutylphosphdnium, triethylmethylphosphonium,

12



trioctyl met hyl phosphoni um tri et hyl butyl phosphoni um

“trinmethyloctyl phosphonium trinethyll auryl phosphoni um 75 SEP 200

trimet hyl st earyl phosphoni um and triethyl octyl phosphoni um and5 aroma? iC
phosphoniwi@03/86¢¢2# as t et r aphenyl phosphoni um tri phenyl mePE/US03§1¥333phoni um
tri phenyl benzyl phosphoni um and tri butyl benzyl phosphonium The

fl uorosul fonate phosphonium of the invention can be obtai ned by conbining

Che- speci PRSefykeh fonBrRly IhaPE frldsPiofiu onat e "phosphoni um can

be prepar%Mtﬁg@}%gwﬂfﬁlsg%q%g%‘gy%mgﬁom and phosphoni uum (1V)

hydroxi de 1n-a mX vent ‘an orating the nixed solvent and

can be obgraheR§ld o8phéhiirg, trimRéthgXat®ylphostidriuat, obut ane sul fonat e
tetrabutyl phosphdg}r,l]i@ﬁfm ?s obt/ai nedthgs %Poms%%. 6 g of perfluorobutane

sul f oni ¢ wimethy2geanylphasphopiumeirghtriethilochydphespheniua andlapboeiconi um
hydr oxi de and 500 ml of a m xe solyent. are fed jntq a flask and the

mi xt ure | BRQIRhOREmY avcfiam?ampgtenygsﬁw@fﬁ%mbenﬁwéﬁf fonat e
phosphoni r.af i | | S - and washed with
100 m @@@’%@o%@ﬁ%@gﬂggﬁ’ﬁ%@@ ?\Jé& gr lg‘\gll&%%#&gurrp and t he

conpound %\5 Hheuin. 95% yi el d i s obtained. Fluorosul fonate phosphoni um of
the foll ow general formula is preferred as sul phonate phosphonium 13 2
5 SEP 2006 WD 03/066724 PCT/US03/03333 [Formula 9] Rt 0 R2

The fluorosulfonate phosphonium of the invention can be obtained by

combining organic sulfonic acid anion and organic cation and there is no limit

to the specific examples mentioned above.

The fluorosulfonate phosphonium can be prepared by blending
corresponding sulfonic acid and phosphonium (IV) hydroxide in a mixed
solvent and then evaporating the mixed solvent and can be obtained in pure
state. For example, perfluorobutane sulfonate tetrabutyl phosphonium is
obtained as follows. 98.6 g of perfluorobutane sulfonic acid, 200 ml 40% by
weight solution of tetrabutylphosphonium hydroxide and 500 ml of a mixed
solvent are fed into a flask and the mixture is stirred for 1 hour at room
temperature. The sulfonate phosphonium separating out as an oily layer is
separated and washed with 100 ml water. The solvent is evaporated using a

vacuum pump and the compound with about 95% yield is obtained.

Fluorosulfonate phosphonium of the following general formula is

preferred as sulphonate phosphonium.
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CXE(CXz)" Y(CX2)m(CH2)p -. S d9 F I (1) Wierein, nis an integer 1 tol2,
R, RR and R3 may or may not be the sanme and are aliphatic ?é(yp_pczggﬁbon
with 1 to 8 carbon atoms or aromatic hydrocarbon with 6 to car

at ons. Na’ﬂgf’? 0667%- 1 but anesul fonat e tetrabutyl phosphoni unPSHUS0HPRIhe
followng formula is especially preferable. [Formula 10] C4Ha. O If /C
CF3CF2CF2CF2-S-OP FP o C{HO When the sul fonate phosphoniumsalt nentioned
above is @-ﬁqggggmth a thernoplastic resin, a nolded product with no fern
marks on the surface is obtained. In other words, if this sulfonate
phosphoniumsalt is added to a thernoplastic resin, the appearance can be
| mproved. Thernopl astic resin conposition The Rphernopl astic resin
conposition is characterized by containi@g 0.Q00L to 0.05% by wei ght,
preferably 0.001 to 0.03% by wei ght of hjl ogenate 14 2 5 SEP 2006 WO

03/ 066724 PCT/ USO3/ OJFRACXRY: ﬁ@ﬁwewf pBl ysubstitut ed phosphoni um
to 100% by wei ght of therm)p astic resifp as alSth' ng i nproving agent

© Ra (N

Wherein, n is an integer 1 tol2, Ri, Rz and R3 may or may not be the
same and are aliphatic hydrocarbon with 1 to 8 carbon atoms or aromatic

hydrocarbon with 6 to 12 carbon atoms.

Nonafluoro-1-butanesulfonate tetrabutylphosphonium salt of the

following formula is especially preferable.

[Formula 10]
o CuHs
I | Ce
CFsCF:CF.CF2~S—0° P°\
o ] CHo
CHe

When the sulfonate phosphonium salt mentioned above is blended
with a thermoplastic resin, a molded product with no fern marks on the
surface is obtained. In other words, if this sulfonate phosphonium salt is

added to a thermoplastic resin, the appearance can be improved.
Thermoplastic resin composition

The thermoplastic resin composition is characterized by containing
0.0001 to 0.05% by weight, preferably 0.001 to 0.03% by weight of halogenated

14



When the hal ogenated carbon sul fonate of pol ysubstituted phosphoni umi s

present in the above ratio, a nolded product with no fern marks on the
surface can be obtained. In Kokai no.11-124465, regardi ng hal ogenat ed
carbon sul fonate of polysubstituted phosphoni umto ther noplHs$iPcllflesin

"rati o sufywb@bmdstat 0 inpart antistatic property to the pel/gedopzoduct” has
been nentioned. In the sane patent QP11-124465), the anopunt of addition of

hal ogenat ed carbon sul fonate of pol ysubstituted phosphoniumis 0.05 to 10%
by wei ght on,the asjs of the.t | ;of, th ol I &0 h i 14 ve.
However tFFeerﬂv%w?’S‘f’J‘eCBﬁ Y%H’Sgﬁﬁ%é?hosgfe‘?ﬁyuagﬁ @ﬁ @&s&eﬁg{’ at even
1L TS PARsaRbishc Rk BB Lk bnbfodifBuptnas stated in Koka

no. 11- 12442%? Hw Fern mar ks oﬁ tke su fgce of the nol ded product can be
-very much inproved. If the anmount is very little, the cost can also be

kept | ow. The fWheow fie atidlogenatedcararben bisuHanatewi of Podysubstithtadonpositi on
as long as th do not affect fhe ,objective of.this jnvention:, fire

"r et ar dant PhRﬁﬁyoﬁ‘Hb‘gdﬁﬁrﬁs {Bhe P@%%BW’?SWL%BIO%#/%Ph og?rér\/enti ng
agents |i ke rROLY hed RtdcH a9 8E bYlagt. Pi gnents, dyes, heat resistant,
stabilizers (antioxidants, phosphorus stabilizers, hindered phenol
stabilizer, epoxy stabili zeg“’f,6 weat her resistant (ultraviol et absorbent),

sl i ppi ng agent , Im¥akai |ngti-824465, tegrading- halogenated carbep mulfopatgsef ci zer s,
fluidity i oVvj en ant i st atj,c_agent i norgani c fidler I norgani c
and or g)a/mi %LYHP"%&E? iP %BBB%‘HPIETS t‘?hﬂ‘%@%ﬁgﬁs@? aﬁleF]Q/‘ g{,agciq aﬂ# Cleg'tt:tbol : i ze?s |

(anti oxi da 9@&? | {aGH51dRA Y rb&8E” has besh mEABoRATTh Bhee exanpl es
of phospho%géﬁgﬁggt?ﬁf?gr rg&%hoépho%ggs, tri phenyIIn phgsphi te, )

di phenyl nosymhp hssedti (JB11-124465), 2hé-athetnt bfiagditivengf halvigesgthd taerbon
tri | phenyl phosphi t di phenyl iso- 15 iy
r1enonyip s&lrf]gnap’ze %Sf %c;lys%’bsti%ueec? r;%osl;l'?c?nium ist (4.05 to 9[8‘% by weight on the

basis of the total of the polymer and the additive.

However, the inventor conducted further study, it was observed that
even if it is present in extremely little amount as stated in Kokai no.11-124465,
the fern marks on the surface of the molded product can be very much

improved. If the amount is very little, the cost can also be kept low.

The following additives can be blended with the resin composition as
long as they do not affect the objective of this invention: fire retardant like
phosphate ester, organopolysiloxane; dripping preventing agents like
polytetrafluoroethylene, pigments, dyes, heat resistant, stabilizers
(antioxidants, phosphorus stabilizers, hindered phenol stabilizer, epoxy
stabilizer), weather resistant (ultraviolet absorbent), slipping agent, mold
lubricant, crystal-nucleating -agent, plasticizers, fluidity improving agents,

antistatic agents, inorganic fillers, inorganic and organic antibacterial agents.

The commercially available stabilizers (antioxidants) can be added
without any restriction. The concrete examples of phosphorous stabilizers are
phosphorous, triphenyl phosphite, diphenylnonylphosphite, tris-(2,4-di-t-
butylphenyl)  phosphite, trisnonylphenylphosphite,  diphenyl iso-
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WO 03/ 066724 P 03/03333 octyl phosphite, 2,2'-nethylene bis(4,6-di-t
but yl phenyl) octylphosphlte di phenyl -i sodecyl phosphite, di phenyl nono

(tridecy&@% hos?hlte ,2' - ethylidene-bis(4,6-di-t- butyI E%%%§

f1 uor oph 8724pheny| - di - i sodecyl phosphite, phenyl -

phosphite, tris (2-ethyl hexyl) phosphite, tris (|sodecyl) phosphlte tris
(tridecyl) phosphite, dibutyl hydrogen phosphite,

tri-laury ho ra e
but 1 pheso) FICSPRAEo 2Pk Ayl Shistes-diehudyiphenyl) | oghyiphosphite,

phenol al eil-isbdpcyih osipdsphéte, 4 ddphen glmono (tridecyl) phosphite, 2,2'-
butyl i denebi s(3-netyl-6-t- butflphenyl) I - trldecyl hosphlte
bi s( 2, 4- dithyli emquﬁ@ﬁ;dxjt- hritol fl mp%mp , bis phenyl-di-

Eﬁoﬁyfbhéﬁ’efﬁ%@;@w&vé ?ﬂ%rr?loefpdﬂraés “““" Sl r<?§§texlﬁﬁmo|
or opy | EndeGrERT pF 'ﬁ&f@%’*ﬁﬁﬁﬁf’?‘?@%‘ ?ﬁdﬁ&ﬂ? PRk sagheny! i

phosphi t enyrdrogeRut yIpHephite, but afda@dtri-thiophosphite,  tetrakis(24-di-t-
3,4,5, 6- tetra enzo- oxaphosphlne- -oxide.” This type of phosphorous

st abi | i zdmuty@hdnqlb&,éﬁﬂpblen)denmphaajghlt@m 4’asopmpythd111e phenela];igyl(@nght
Cher mopl i1 o Cebi v, keuRer o & € Bsheninmediat i heddr | o <
?;ryi‘t :C:tﬁyﬁfi@}?@?@%ﬁ%ﬁ(ﬁ “di “DZS&@WXF CRRAG R LD APhSHiR, E?is 6-di-
pent aer g;t EEl_ ?;PB{;{Q r a%%lp{\gﬂgl) Pe% ?fthmﬂydr oxy% h1te pr op| onat e.
These camobglpleatyl)s epge olas dg’mﬁspmﬂe; ondisteazyl eqséntamthﬁww fic

exanpl es of hindered pheno anti oxi dants are

g gc'él adecﬁ}'bmsphlte,SPhQnYltblmh%OlA—PWéemglpﬁér@dp}'tp&@lput@rtgtrgphenyl—dl-
hyl PRSI 6 leitia (o Enp O e E Rty L phogphite-5-+-

(4- met hylpl@
g' -t-but yﬁut@lﬁﬁ’&i’ﬁﬂ!ﬂ%@%\)ﬂ 34 86 RBAbenzd 1S5 Ex G HbsPhirkiEdxifPar atel y or as

This type of phosphorous stabilizer can be blended in the range of
0.0001 to 1 parts by weight, preferably 0.001 to 0.5 parts by weight per 100
parts by weight of the thermoplastic resin.

The concrete examples of hindered phenol stabilizers are n-octadecyl-
3-(3’ 5'-di-t-butyl-4-hydroxyphenyl)propionate, 2,6-di-t-butyl-4-
hydroxymethylphenol, 2,2’-methylene bis (4-methyl-6-t-butylphenol), and
pentaerythrityl-tetrakis[3-(3'5’-di-t-butyl-4-hydroxyphenyl) propionate. These
can be used separately or as combination of atleast two. Specific examples of
hindered phenol antioxidants are n-octadecyl-3-(3’ 5’-di-t-butyl-4~
hydroxyphenyl)propionate, 2,6-di-t-butyl-4-hydroxymethylphenol, 2,2’-
methylenebis (4-methyl-6-t-butylphenol), and pentaerythritol-tetrakis[3-3’,5"-
di-t-butyl-4-hydroxyphenyl) propionate. These can be used separately or as a

combination of at least two.
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combi nation of at least two. 16 2 5 SEP 2006 WO 03/066724 PCT/ US03/ 03333
The amount of hindered phenol stabilizer that can be bl endegfr, WEP 0GE00
parts by weight of the thernoplastic resinis in the range of 0.0001tol
part by Weiogne6724referably 0.001 to 0.5 parts by wei ght. PCRUSeXIA3 es of
epoxy stabilizers are epoxidized soybean oil, epoxidized |inseed oil,
phenyl gl ycidyl et her allyl gl ycidyl ether, t- butyl phenyl gl yci dyl ether,

3, 4-epoxycycl o t h%’?f %fiéﬁqﬁﬁg%é’l%&ﬁ%ﬁ%ﬁ%a? ULBPi R with 100

3, 4-epoxy 6- rret
epoxy-6' - MG 4' -
epoxycycl exyI car %%{{;‘cffg%lg%&?ﬁ%ﬂaﬁgg%{%éé@ﬁn& hyl c gﬁ%?gﬁﬂ%urﬂ%?’ 3,4 -

epoxycycl eveight, ?aeﬂeeamyﬂ@m ta%ﬁmsbywélghexyl et hyl eneoxi de,
cyclohexylnethy - epoxycycl ohexyl car boxyl ate, 3, 4-epoxy- 6-
met hyl cycl ehex Inethyl 6'- nethylcyclo hexylcarboxylate bi sphenol A di -

Syl b Sesdmallor et et o
EPGYIdtit 9 Peby Yehgdgletasi .
ggggg'y%%ﬁ;hﬁ?h ﬁcxdgpé@@ ﬁb‘i)a I ﬁ%@yhet h;/l ene- epoxi de,

oct yl epoxyp ?%f] x1 di ' Zed pgi %bt aélegﬁ dinet hyl -1, 2-

epoxycycl epexadloRaxyl @Hr Bekylite, 3 &Hﬂ@e xydmegiyhg!,-45- t - but yl -
1, 2- epoxycyc ohexane octadec | -2,3- |neth - ep oxchCIohexyI
car boxyl aEppxw%mqthykyzldlemkayho@hteebaeepowtﬁﬂehykyﬂamdj i3 ad's

cycl ohexyl - 2- met hyl epoxycycl ohexyl car boxy| at e, %7 j/sopropyl -
3, 4- epoxy-eBoxﬁﬁquRhWé‘F%h {eaflﬂéﬂy‘ﬂ&xé’"&é& Hicyglo }:gexg{%ubutyl- -

epoxycycl ghexyl cRHBOXY AL & 12r BV NSV e T SRGISKEYSIANEXY | car boxyl ate,
cyclohexylmethyl-3,4- epoxycyclohexylcarboxylate, 3,4-epoxy-6-
methylcyclehexylmethyl-6’-methylcyclo hexylearboxylate, bisphenol A di- |
glycidylether, tetrabromobisphenol A glycidylether, glycidylether of phthalic
acid, glycidyl ether of hexahydrophthalic acid, bis- |
epoxydicyclopentadienylether, bisepoxyethylene glycol, bis-
epoxycyclohexyladipate, butadiene-epoxide, tetraphenylethylene-epoxide,
octylepoxyphthalate, epoxidized polybutadiene, 3,4-dimethyl-1,2-
epoxycyclohexane, 3,5-dimethyl-1,2-epoxycyclohexane, 3-methyl-5-t-butyl-
1,2- epoxycyclohexane, octadecyl-2,3-dimethyl-3,4- epoxycyclohexyl
carboxylate, N-butyl-2,2-dimethyl-3 4-epoxycyclohexylcarboxylate,
cyclohexyl-2-methyl-3,4- epoxycyclohexylcarboxylate, N-butyl-2-isopropyl-
3,4-epoxy-5- methylcyclohexylcarboxylate, octadecyl-3,4-
epoxycyclohexylcarboxylate, 2-ethy1he$<y1—3’,4’-epoxycyclohexy1carboxylate,
4,6-dimethyl-2,3-epoxycyclohexyl-3’,4’-epoxycyclohexylcarboxylate, 4,5-
epoxytetrahydrophthalic anhydride, 3-t-butyl-4,5-epoxytetrahydrophthalic
anhydride, diethyl-4,5-epoxy-cis-1,2- cyclohexylcarboxylate and di-n-butyl-3-
t-butyl-4,5-epoxy-cis-1,2- cyclohexylcarboxylate. The amount of such epoxy
stabilizers per 100 parts by weight of the thermoplastic resin is 0.0001~5 parts
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4, 6-di met hyl - 2, 3- epoxycycl ohexyl -3', 4' - epoxycycl ohexyl car boxyl ate, 4, 5-
epoxyt et rahydropht hal i c anhydri de, 3 t-butyl -4, 5- epoxytetraﬂﬁdﬁ@dm%halic
anhydride, diethyl-4,5-epoxy-cis-1,2- cycl ohexyl carboxyl ate and

di - n- but Y @’"WT%utyl 4, 5-epoxy-cis-1,2- cycl ohexyl car boxB¢HP#3/0338 anount
of such epoxy stablllzers per 100 parts by wei ght of the thernoplastic
resin is 0.0001-5 parts 17 2 5 SEP 2006 WD 03/066724 PCT/ US03/ 03333 by

wei ght , : L > 005 0.5
par o by BEMSER frdelitly b (03 bal MYy AR pREEA 0005 B

| ubri cant aﬁg& w hiiyl phenyl silicon oil; ester nold | ubricant I [ ke
pentaerythrito rastearate or glyceri n nonost ear at e, nontan wax and

olefin nold Iubr| cant I|ke poly a- olefin. The armount of addition of nold
| ubricant is OTbﬁ -examples nymq:}dg}ubncaptsefage siligorg. omld ubsigants bifewei ght

her mopl oeRe] Eﬁﬂolﬁéﬂ%‘@@ﬁ%éﬁoﬁf w@fi&slooga%‘?{sfﬁ%gﬂi’teg@ g’ 11

benzotria ljc acid
UV absor bélgéﬁlc%qgéﬁégg%méxlggﬂ enzo ri azo$ﬁ[%{ﬁ§gg§§ 0!ar e

2- (2" - hygleginy 'I'ﬁe A6 Bhﬁaﬁiﬁorbﬁﬂ%ﬂélﬂ Eﬂd?icant is 0.01~5 parts by weight,

2-(2' -hydro)cy-5"'-t-butyl phenyl) benzotriazol

2-(2' hydpmfgrabiy 0.06¢+ 2 ipainisriyyt )'velngnzzmd nmp;reﬂér(ea 0.bybpaxig-by waight
di -t-butyl phenyl) benzotrl azol, 2-(2' hydro)cy-3',5"-di-anyl phenyl)
benzot ri apet 10 (%qu'ﬁs by yeaigh tbeih@ﬁ@@plasgcrm hyl phenyl ) benzotriazol,
2-(2'- hydroxy-3',5"-di-cunyl phenyl) benzotriazol, 2,2'-nmethylene bis

o S b B s T e RS B O A Y et

| ndustri eﬁeﬁé‘;@éﬁon@[ﬂ?‘&b%ﬁén@é(n@s&?cy%ﬂdLﬁﬁéﬁéﬁrﬁéﬁ?o' W absorbents are

al so nar ket

The concrete examples of benzotriazole UV absorbent are 2-(2'-
hydroxy-5’-methylphenyl) benzotriazol, 2-(2’-hydroxy-5'-t-butylpheny]l)
benzotriazol, 2-(2'-hydroxy-5’-t-octylphenyl) benzotriazol, 2-(2’-hydroxy-3’,5'-
di-t-butylphenyl) Benzotriazol, 2-(2’-hydroxy-3’,5'-di-amylphenyl)
benzotriazol, 2-(2’-hydroxy-3’-dodecyl-5’-methylphenyl) benzotriazol, 2-(2'-
hydroxy-3',5’-di-cumylphenyl) benzotriazol, 2,2’-methylene bis [4-(1,1,3,3-
tetramethylbutyl)-6-(2H- benzotriazol-2-yl) phenol. Such benzotriazol UV
absorbents are marketed as Cyasorb UV5411 by Cytec Industries and as
Tinﬁvm234 by Ciba-Geigy. Benzotriazol UV absorbents are also marketed as
UV531 by Cyanamid Co. Examples of salicylate UV absorbent are phenyl
salicylate, p-t-butylphenyl salicylate and p-octylphenylsalicylate.

The amount of the UV absorbent per 100 parts by weight of the
thermoplastic resin is 0.01~10 parts by weight, preferably 0.05~5 parts by
weight.

There is no specific restriction on the method of preparation of
thermoplastic resin and, any known method can be adopted. Specifically,
fused mixing method, in other words, mixing the components by fusing, is
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UV531 by Cyanam d Co. Exanples of salicylate UV absorbent are phenyl
salicylate, p-t-butyl phenyl salicylate and p-octyl phenylsalicylate. The
anount of the UV absorbent per 100 parts by wei ght of th%Stqun[mopl astic
resin is 0.01-10 parts by weight, preferably 0.05-5 parts by weight. There

IS no specwbios/nseest ri ction on the nethod of preparation pér/usd3nsssepl astic
resin and, any known nethod can be adopted. Specifically, fused m xing
nmet hod, in other words, mxing the conponents by fusing, is 18 2 5 SEP

2006 WO 03/ 06657 PCTI US03/ 03333 eferable. A smal.l quantity. of sol vent
can al so b EEPIEE TR of sBivene Cifbabo b G ks AParhs s B8t banbur y
m xer, rol I&Eesskgeaﬂ%;ar&@em@uaasﬂg ROREC rol AR PRAGIIES c&Be RBe®PRHAbED
bat chwi se or conti ndously. There IS no specific restriction on the mxing

‘order of t lppemrtporentte. ofidretethipatuivwisasdn contirsiouslyofess is oo spécifihe
invention is sui.table for . leg%;foio headl i ghts of autonobiles or covers or
t

lenses of V&FFiGHEN PRRE MiYng 9 compaRelarent films or transparent

‘sheets, base for optical disks or its cartridge, QA apparatus, office

equi pment , donmegthkCthehReplabiE@lesttl CoRPFRIton 6ABRS irfvehtidh G5 3dRaBle foF ansport
of nolded articles, and specifically for autonobile-headlight |enses and

| i ghti ng edemngeseitheadlightssafsauthvirtdbies foorcoveysr o langesaphH wariaus tighfing he

hal ogenat ed carhon sul fonat e, of pol ysubstitute hgsphoni conpound

menti oned APHIER %tmﬁﬁ’@&t@q‘%o Héﬁ?ﬁ%f’% E"Sf(rj}%é)sﬁg?‘p?ﬂ’fécayg}ﬁb%% Hhice of the
resul ting tﬁﬁ%o ' LS+ e y | he

appear ancefpa% e g’rr?dﬁfatpg?ﬁ %@éﬁ%@ﬁ%&b(ﬁ%ﬁ?o%%ygﬂééag?éq%ﬁ@gﬁ stituted
phosphoni ursasesmf@umnstbrage or transport of molded articles, and specifically for

automobile headlight lenses and lighting equipment or lenses.
Method for improving appearance

If the halogenated carbon sulfonate of polysubstituted phosphonium
compound mentioned above is blended with thermopiastic resin, the

appearance of the resulting molded object is improved.

In the method for improving the appearance, the amount of
halogenated carbon sulfonate of polysubstituted phosphonium compound
added is 0.0001 to 0.05% by weight, preferably 0.001 to 0.03% by weight to
100% by weight of the thermoplastic resin.

When halogenated carbon sulfonate of polysubstituted phosphonium
compound is blended in this ratio, a molded product with no fern marks on

the surface of the molded object is obtained.

The halogenated a].kylsﬁlfonate of polysubstituted phosphonium
compound is the sulfonate phosphonium compound represented by formula

(1) mentioned earlier.
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added is 0.0001 to 0.05% by weight, preferably 0.001 to 0.03% by weight to
10?):/0 by wei ]ght of tBe therm(;pl ﬁStiﬁ resin. \Wien hgl ogegfat ed @@EPQ[
sul f onat ubsti tuted phosphonium conpound is e ' S
ratio, a%l%@%ﬁoduct with no fern marks on the surfacggi s{).ﬂ(gg ol ded
obj ect is. obtained. The hal ogenated al kyl sul fonate of pol ysubstituted
phosphoni um conpound is the sul fonate phosphoni um conpound represented by
formul a rofgatlijoned earlier. 19 2 S SEP 2006 WO 03/066724

PCT/US03/ 03333 [Fornmula 1] Rf 0 R2 11 CX~, (O GY(CXZ)mM(CH2}p S cf F++~
11 QR4 (1) VWerein, X, n, m p, Y, R, R2, R3 and R4 have the sane
meani ng as mentioned earlier. The above nenti oRgd thernoplastic resin can

be selected froma group consisting of @onmati g pql ycarbonate,
pol yet heri m de, pol yester, polyphenyl eng et herj,p phenyl ene

et her/styrene poly gérg Fp'l e..cpofpkep®ne,

acrylonitrile-but agle%’g{: YQQZGM el S'bpgn s a their blends with other
substances. Specifically, transparent ar tic |pORscarbonate prepared by
fusion nmethod is preferred. The resin is descrifged (1)

o

Wherein, X, n, m, p, Y, Ri, Rz, Rs and R4 have the same meaning as

mentioned earlier.

The above mentioned thermoplastic resin can be selected from a group
consisting of aromatic polycarbonate, polyetherimide, polyester,
polyphenylene ether, polyphenylene ether/styrene polymer blend,
polyamide, polyketone, acrylonitrile-butadiene-styrene, their blends and their
blends with other substances. Specifically, transparent aromatic
polycarbonate prepaied by fusion method is preferred. The resin is described

above.
Result of the invention

The invention presents a method of obtaining a thermoplastic resin
composition that can be molded into a product whose surface has improved
appearance. The thermoplastic resin showing no fern marks on its surface can
be obtained by adding a very small amount of halogenated carbon sulfonate

of polysubstituted phosphonium compound.
Embodiment

The invention is explained with the help of following embodiments but

is it not restricted to these examples.
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above. Result of the invention The invention presents a nmethod of obtaining
a thernoplastic resin conposition that can be nolded into)asgr @fict whose
surface has i%r oved appearance. The thernoplastic resin é{[gx\‘/{l no fern
mar ks on W@ 844/¥ace can Dbe obtained by adding a very snetTVERGGHY of

hal ogenat ed carbon sul fonate of polysubstituted phosphoni um conpound.
Enbodi nent The invention i's explained with the help of follow ng

enbodi ment's bulplldwirld raW@ imdtefiblsiwédided ihhRs enodimefits,. 20 2 5 SEP 2006
WO 03/ 066724 PCT/ US037/ 03333 Following raw nmaterials were used in the

enbodi ments. Enbodi nents and conparative exanples further explain the

i nvention but Eimbodéments amd tomnpasativeexdmples durthpr esplajrPtiejinaentoat el

Pol ycarbonate . (1) Bi sphenol A and di phenyl carbonate were used as the raw
mat er i al sbut i dxmétentrantest tQthegg X %as the catal yst and pol ycarbonate was
obtained by fused polynerization. This polynmer in the nolten state was fed
into a bjaxi der by a gear punp. Then p-toluene butyl sulfonate
(its quanpﬁiy&lrggéé{eu/as 2 times that of sodi um hydroxi de) was added as the
catal yst. By continuous m xing and kneadi ng, strands. were obtai ned by
passi ng i Polyichfisoigite 1)di e. The strands were then pelletized by cutting -by
nmeans of a pelletizer (limting viscosity was 0.47). Polycarbonate (2)

Bisphenol A and diphenyl carbonate were used as the raw materials,
sodium hydroxide was used as the catalyst and polycarbonate was obtained
by fused polymerization. This polymer in the molten state was fed into a
biaxial extruder by a gear pump. Then p-toluene butyl sulfonate (its quantity
used was 2 times that of sodiﬁm hydroxide) was added as the catalyst. By
continuous mixing and kneading, strands. were obtained by passing it
through a die. The strands were then pelletized by cutting by means of a
pelletizer (limiting viscosity was 0.47).

Polycarbonate (2)

Bisphenol A and diphenyl carbonate were used as the raw materials,
sodium hydroxide was used as the catalyst and polycarbonate was obtained
by fused polymerization. This polymer was fed into the biaxial extruder by a
gear pump. Then p-toluene butyl sulfonate (its quantity used was 2 times that
of sodium hydroxide) as the catalyst and 0.3 parts by weight of
pentaerythritol tetrastearate per 100 parts by weight of polycarbonate were
added simultaneously. Mixing and kneading was carried out and strands
were obtained by passing it through a die. The strands were then pelletized
by cutting by means of a pelletizer (limiting viscosity was 0.47).

The limiting viscosity of polycarbonate was measured in methylene
chloride at 20°C by Ubbelohde viscometer.
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Bi sphenol A and di phenyl carbonate were used as the raw materials, sodium
hydr oxi de was used as the catal yst and pol ycarbonate was obtained by fused
pol ymeri zation. This polyner was fed into the biaxial ex\t&r;gﬁgr y a gear
punp. Then p-tol uene butyl sulfonate (its quantity used ZtU mes t hat

of sodi umvt)%{g%(%jpge) as the catalyst and 0.3 parts by Weljcq.msog

pent aeryt hr etrastearate per 100 parts by wei ght of po yc%rsgonate wer e
added sinmul taneously. M xing and kneadi ng was carried out and strands were
obtained b assitr;% it through a die, The,st‘rings were then pelletized by
cutting by natefl carlen swlfonate of pplysubsiitated pResphonim comppundrh e
limting viscosity of polycarbonate was neasured in nethylene chloride at
20C by Ubbgioglplggdﬂ]sconeter. 21 2 5 SEP 2006 WD 03/066724 PCT/ US03/ 03333
Hal ogenat ed carbon“sul fonate of pol ysubstituted phosphoni um conpound
[Formula 121 G4HQ O C' CF3CF2CF2CF2-S-Ce FO 11 1\ W C4H9 Nonafluoro-1
but anesul f onat e tetrabutyl phosphoni um sal t | {ar avi ol et absor bent

2- (2- hydr oxy-5-t-octyl phenyl) benzotriézole rand nane: Cyasorb Uv5411,
Cytec Industries. Ml d Lubricants Met hn/i phen I/&ll'lé cone oil (Brand nane:

TSF437, D.E. Toshiba Sili &%%F:CF:CF:-S—OB P
I ] N\ CHe
C4Hs

Nonafluoro-1-butanesulfonate tetrabutylphosphonium salt

Ultraviolet absorbent

2-(2-hydroxy-5-t-octylphenyl) benzotriazole (Brand name: Cyasorb
UV5411, Cytec Industries.

Mold Lubricants

Methylpheny] silicone oil (Brand name: TSF437, D.E. Toshiba Silicone
Co.)

Stabilizer

Stabilizer (1): tris (24-di-t-butyphenyl) phosphite (Brand name:
MK2112, Asahi Denka Co.)

Stabilizer (2): Octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate
(Brand name: MKAQQ50 Asahi Denka Co.

Stabilizer (3):  3,4-epoxycyclohexylmethyl-3’,4'-epoxycyclohexane
carboxylate (Brand name: Seloxide2021P, Daicel Chemical Industries

Embodiment 1 ~ 4 and Comparative examples 1 and 2
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Co.) Stabilizer Stabilizer (1): tris (2,4-di-t-butyphenyl) phosphite
‘(Brand nanme: WMK2112, Asahi Denka Co.) Stabilizer (2):

Cct adecyl - 3- (3, 5-di - t - but yl - 4- hydr oxyphenyl ) propionate (&Hr Sifdi&ane:
MKACO50 Asalos/odsezka Co. Stabilizer (3): PCT/US03/03333

3, 4- epoxycycl ohexyl net hyl - 3", 4' - epoxycycl ohexane carboxyl ate (Brand nane:
Sel oxi de2021P, Daicel Chem cal Industries Enbodinent 1- 4 and Conparative

CamLe, !, Ty i R SRR T

pel 1ot & ey o agc DRI Tt R, B ABAE o BEIIEBAME 400 o . dopt

70 mm- thickness 3 mr) at preset ‘tenperature 280C, tool tenperature 80C,
i nj ection nol dByusisgstheabtaiewd pelletsaid byiusing atayaniobd dengthe300amum ed out
for the nol ded objects. Evaluation of appearance The tray-nol ded product

was kept Xrbreadtbo#dG mmx wepkl 7@nanne hhickngss & mmh et \presed] teypesareed. The
eval uati o s done in case 5 .mol ded ticles to.see how many of them
had fern ih?r\g&s?oogﬁgppﬁﬁa%ﬂ{ﬁ@h gre %E?l%gt‘ﬁaﬁ %‘?rﬁleﬁeﬂ"ﬁs or their ratio

(%9 shows less sticking of dirt. The resutts are presented in Table 1. 23

2 5 SEP 2006 %l%ﬁ%ﬁg\?ﬁufmg% &3ei2d out for the molded objects.

Evaluation of appearance

The tray-molded product was kept in a room for 2 weeks and the
surface was visually observed. The evaluation was done in case of 5 molded
articles to see how many of them had fern marks. Smaller number of pieces

with fern marks or their ratio (%) shows less sticking of dirt.

The results are presented in Table 1.
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Tabl e 1 Enbodi nent Enbodi ment Enbodi nent Enbodi nent Conp. Ex. Conp. 1 2 3
4 1 Ex. 2 Polycarbonate 100 100 100 (1) Pol ycarbonate 100 100 100

Bl ending (2) UV absorbent 0.27 0.27 0.27 0.27 0.27 0.27 gt;lgﬁ 290253 0.30.3
Lubricant Stabilizer (1) 0.08 0.08 0.08 0.08 0.08 0.08 % I"Zer (2) 0.02
0. 02 0. 02 W0 0320667202 0.02 Stabilizer (3) 0.02 0.02 0.02 ¥HES0903333 0. 02

Sul fonate 0.005 0.01 0.005 0.01 - - phosphoniumsalt Properties No. of
soiled 0/5 0/5 0/5 0/5 5/5 5/5 nolded products %of soiled 0 0 0 0 100
100 nol ded products UV absorbent: 2-(2-hydroxy-5-t-octyl phenyl)
benzotriazole (Brand nane: Cyasorb UV5411, Cytec Industries. 24 2 5 SEP
2006 WD 03/ 066724 PCTI US03/ 03333 - '

Table 1
Embodiment | Embodiment | Embodiment | Embodiment | Comp.Ex. | Comp.
1 2 3 4 1 Ex. 2

Polycarbonate 100 100 100
®
Polycarbonate 100 100 100

Blending @
UV absorbent 0.27 0.27 : 0.27 0.27 0.27 0.27
Mold 0.3 03 ' 0.3
Lubricant
Stabilizer (1) 0.08 0.08 0.08 0.08 0.08 0.08
Stabilizer (2) 0.02 0.02 0.02 0.02 0.02 0.02
Stabilizer (3) 0.02 0.02 0.02 0.02 0.02 0.02
Sulfonate 0.005 0.01 0.005 0.01 - -
phosphonium
salt

Properties | No..of soiled 0/5 0/5 0/5 0/5 5/5 5/5
molded
products
% of soiled 0 0 0 0 100 100
molded
products

UV absorbent: 2-(2-hydroxy-5-t-octylphenyl) benzotriazole (Brand name:
Cyasorb UV5411, Cytec Industries.
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Mol d Lubricant: Methyl phenyl silicone oil (Brand nanme: TSF437, D.E.
Toshiba Silicone Co.) Stabilizer (1): Tris(2,4-di-t- butypheﬁ/ggP %g)sphi te
(Brand nane: MK2112, { Asahi Denka Co.) Stabilizer (2):

Oct adecyWOQFUTH _ ¢ - put yI - 4- hydr oxyphenyl ) propi onat e ( BPSHYSIHEFE
MKAQO50 Asahi Denka Co. Stabilizer 3):

3, 4- epoxycycl ohexyl met hyl - 3' , 4' - epoxycycl ohexane carboxyl ate (Brand nane:

Sel oxi de2@Zdfy AdhAEAntKAVRMYIPHESYY istfconid! bAnBamdh eeReNTEMIIA| DE.

Nonaf | uor o- | - but anesul fonat € “t etTabutyl phosphoni um salt BRI EF DESCRI PTI ON
OF DRAW NTsshkibgiBilicdne Caf)t ern showi ng fern marks on the surface of
conventi-onal nolded product. Means for Solving the Problens A

t hermopl astic,_resip. c sition containing 0.001-0.05% by wei f

hal ogenat &a@zl%zlﬁéna%I Fis ?é"é?“ﬁﬁpﬁ%@agtﬁ%wg‘&epg%@ﬁﬁoﬁgﬁﬁ ﬁ%&&f{d per
100% by i pl astic resin. Method for inproving appearance of
nol ded p\r,\%gﬁ I%bkég):ﬂg 0. 001- 0. 05% by wei ght of hal ogenated carbon

sul fonate of pol ysubstituted phosphonium conpound per 100% by wei ght of
t her mopl aghbilizRs i(2): O%ﬁ@ec?l—@%%dgg-?@ﬁéﬂrlﬁﬁyﬂﬁﬁg?l@g%’g%ﬂogiorﬂate {Bemdopl asti c

resin conposition conprisihng sS t . 03% by wei ght of
hal ogenat ednvsa NKAGAEN Asedti DerikapgOd.ysubstit ut ed phosphoni um conpound per
100% by wei ght of a thernoplastic resin. 2. Thernoplastic resin conposition
conpri si n% 0. 0001 to |l ess than

tabilizer 3): 3,4-epoxycyclohexylmethyl-3’,4’-epoxycyclohexane carboxylate

(Brand name: Seloxide2021P, Daicel Kaden Industries

Sulfonate phosphonium salt: Nonafluoro-1-butanesulfonate

tetrabutylphosphonium salt
BRIEF DESCRIPTION OF DRAWINGS

Figure 1: Pattern showing fern marks on the surface of conventional molded

product.
Means for Solving the Problems

A thermoplastic resin composition containing 0.001~0.05% by weight
of halogenated carbon sulfonate of polysubstituted phosphonium compound
per 100% by weight of thermoplastic resin.

Method for improving appearance of molded product by adding
0.001~0.05% by weight of halogenated carbon sulfonate of polysubstituted

phosphonium compound per 100% by weight of thermoplastic resin.
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about .001% by wei ght of hal ogenated carbon sul fonate of pol ysubstituted
phosphoni um conpound per 100% by wei ght of a thernoplastic resin. 3.
Thernopl astic resin conposition nentioned in claiml1, vvher(;z'i &(g ﬁ@ve
menti oned hal ogenat ed carbon sul fonate of pol ysubstituted é Eg ni um
conpound is sul fonic acid phosphorium conpound represented by the
followng formula (1). [Formula 1] 8 CX (O Y(CX)mCW,- S. C! oW R
(1) Wherein, X represents any one selected froma group of hal ogen and

hydr ogen, wher.e_X nay oOr not be the sane (however, at |east one of Xis
hal ogen), nwgr{%&‘%ré ‘from0O to 12, Y is either absent or it is
selected froma group consisting of heterocyclic group, nitrogen, oxygen,
sul fur, selenium phoRahplasticaRsinaoneistiontompHsiag @.0801 t&jesdehdrhe sane
or different, and are selected from aliphatic hydrocarbon havi n(t; l1to 8

carbon at oaboune 0aYobmveighty af balegenatedicarban selfamte of polysubstititeshd R4
represents drrocarbo roup, Wt to 18.cafbgn at . . Ther nopl astic
resin conpo??'%gfg}’honf‘i}élﬁ‘t (] eoduﬁp%llgp%gngf%%e@iog’@%g?sﬂie. 26 2 5 SEP
2006 5. Thernoplastic resin conposition nentioned in claim3, wherein nis

3 and R, R2 and2R3 arleerh«tgilasjﬁéuebihwomp@siﬁcgf@mpﬁmhg 10.060T 86 hess tatrons, Y
is absent and mand p are 0. 6. Thernoplastic resin conposition nmentioned
in claim1, ahpely &0H% by weight of halogenated carbon sulfonate of polysubstituted

c_)

-

phosphonium compound per 100% by weight of a thermoplastic resin.

3. | Thermoplastic resin composition mentioned in claim 1, wherein
above mentioned halogenated carbon sulfonate of polysubstituted
phosphonium compound is sulfonic acid phosphonium compound

represented by the following formula (1).

[Formula 1]
o R
b FL/"’
CXACKIY{CXI{CHY - S+ -0°
| I \R;
Ra (1

Wherein, X represents any one selected from a group of halogen and
hydrogen, where X may or may not be the same (however, at least one of X is
halogen), n, m and p varies from 0 to 12, Y is either absent or it is selected
from a group consisting of heterocyclic group, nitrogen, oxygen, sulfur,
selenium, phosphorous and arsenic, R;, Rz and Rs may be the same or
different, and are selected from aliphatic hydrocarbon having 1 to 8 carbon
atoms and aromatic hydrocarbon with 6 to 12 carbon atoms and R4 represents

hydrocarbon group with 1 t018 carbon atoms.

4. Thermoplastic resin composition mentioned in claim 3, wherein

X is fluorine.
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t her nopl astic resin nentioned above is selected froma group consisting of
aromati c pol ycarbonate, polyether im de, polyester, polyphenylene ether,
pol yphenyl ene et her/styrene pol yner bl end, polyam de, pol yketone,
acrylonitrile-butadi ene-styrene, their blends, and theH’tﬂﬁwyé’ﬂm&h ot her
substances. 7. Thernopl astic resin conposition nmentioned in claim®6,
wherein thernoplastic resin nmentioned above is aromatic pol ycarbonate. 8.
Ther nopl astic resin conposition nentioned in claim?7, wherein the aromatic
pol ycar bonat e ngnt i oTRErmbeMetit seshn epapeditinn Mmesitionedentcadm 8, whereind f or

i mproving fern marks of nol ded product by adding 0.0001 tg | ess t han about
0. 03% by waiigBtandf Rl RcayehRs ete vwivisivadlyl allsybgrours with|4/arBer AfoMey
phosphoni.um conpound to 100% wei ght of thernoplastic resin. 10. Method
for i nprovisipsertandE RRAF RS ded product by adding 0.0001 to |ess than
about 0.001% by wei ght of hal ogenated carbon sul fonate of pol ysubstituted

phosphoni um conpound ' h]@ sk h?"@}mcﬁz@aiiﬁdéﬁil heéfein S SEP
2006 WD 03/ 0626‘24 P&?ﬁégg%ggéﬁ%e tsh%(gwo | mprovi ng ferﬂ:wryar ks of
mol ded pr OghiieindpidHORSE théhtidrdidnaboveieseledied Hoom- agnoup redsistihggdnat ed
al kyl sul fonate of polysubstituted phosphoni um conpound_ i s sulfonic acid
phosphoni uarormatip qulgicarbonates palstether t inkidip palykster, f pelyphenylene ¢8Fmul a 2]
Rv O ) .

' polyphenylene ether/styrene polymer blend, polyamide, polyketone,

acrylonitrile-butadiene-styrene, their blends, and their blends with other

substances.

7. Thermoplastic resin composition mentioned in claim 6, wherein

thermoplastic resin mentioned above is aromatic polycarbonate.

8. Thermoplastic resin composition mentioned in claim 7, wherein

the aromatic pofycarbonate mentioned above is prepared by fusion method.

9. Method for improving fern marks of molded product by adding
0.0001 to less than about 0.03% by weight of halogenated carbon sulfonate of
polysubstituted phosphonium compound to 100% by weight of thermoplastic

resin.

10. Method for improving fern marks of molded product by adding
0.0001 to less than about 0.001% by weight of halogenated carbon sulfonate of
polysubstituted phosphonium compound to 100% by weight of thermoplastic

resin.
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Rz 11 CX3(CX7~Y(CXzWCFh)O-. S... & (1) Wherein, X is selected froma group
of hal ogen and hydrogen where X may or may not be the samd Y $tbwller, at

| east onewofosXe6734 hal ogen), n, mand p have the val ues beicwagesdsgnd 12, Y

is either absent or it selected froma group consisting of heterocyclic

group, nitrogen, oxygen, sulfur, selenium phosphorous and arsenic, R, R2
nd ar hati c

and R3 nmay be the s or .di.fferent, selected fromalip
hydr ocar bon wi th1 ?@Ee@%%foﬂb‘ﬁpé?w fgﬁanmrgﬁﬁimoldﬁglmr@éamnﬁpmde to 12
carbon ato r n n o] carfon .at .12,
Met hod forﬁnlls rrr%a{r1 g’\l/'i';)?\l'g géﬁeiﬁm%ﬁgv%—?xﬁ %%ng%g pﬁﬁgéég%rfatecﬁm ﬁ{}%&n ‘dﬁ?lﬁatgl %?‘rsn 11,
wher ei n X palyEhbeitiisd soohiied @bmi [E2]e} ;as A&, Pr oduct
ment i oned Ibi ?1, claim 11,%%i nni En’l and R%:!i S%Z%Igﬁgaélig ﬁgsgﬁbare al kyl
groups W té¢ompoumnd bepreacmbied hyethedollbwihy forrhila (3osent and mand p are 0. 28
2 5 SEP 2006 WO 03/066724 PCT/ US03/03333 14. Method of inproving fern
mar ks of rr&]gded Efé duct nentioned in claim9, wherein thernoplastic resin
ment i oned _ selected froma group consisting of aromatic
pol ycar bonat e, pol yet heri m de, polyester, polyphenyl ene ether,
pol yphenyl ene et her/styrene pol yner bl end, pg yam de, pol yket one,
acrylonitrile-butadiene-styrene, their bpends, 'and their blends with other
substances. 15. Method of inproving fernymar ks!’,dﬂa nol ded product nentioned

CXa(CXI Y (CH)e{CHz)p - S+ -O°

I I\R,

Ra (H

Wherein, X is selected from a group of halogen and hydrogen where X
may or may not be the same (however, at least one of X is halogen), n, m and
p have the values between 0 and 12, Y is either absent or it selected from a
group consisting of heterocyclic group, nitrogen, oxygen, sulfur, selenium,
phosphorous and arsenic, R, Rz and Rs may be the same or different, and are
selected from aliphatic hydrocarbon with 1 to 8 carbon atoms and aromatic
hydrocarbon with 6 to 12 carbon atoms and R4 represents hydrocarbon with 1

to 18 carbon atoms.

12.  Method for improving fern marks of molded product

mentioned in claim 11, wherein X is fluorine.

13.  Method of improving fern marks of molded product mentioned
in claim 11, wherein n is 3 and Ry, Rz and Rs and Ry are alkyl groups with 4

carbon atoms respectively, Y is absent and m and p are 0.
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in claim 14, wherein the above nmentioned thernoplastic resin conposition is
aromati c pol ycarbonate. 16. Method of inproving fern marks of§ piH 288l

product mwotosmswaes i n claim15, wherein the above-nenti ong@g};{fs 8y ent
aromatic pol ycarbonate is aromati c pol ycarbonate prepared by fusion

met hod. 29 |
14.  Method of improving fern marks of molded product mentioned

in claim 9, wherein thermoplastic resin mentioned above is selécted from a
' group consisting of aromatic polycarbonate, polyetherimide, polyester,
polyphenylene ether, polyphenylene ether/styrene polymer blend,
polyamide, polyketone, acrylonitrile-butadiene-styrene, their blends, and

their blends with other substances.

15.  Method of improving fern marks of molded product mentioned
in claim 14, wherein the above mentioned thermoplastic resin composition is

aromatic polycarbonate.

16.  Method of improving fern marks of molded product mentioned
in claim 15 wherein the above-mentioned transparenf aromatic

polycarbonate is aromatic polycarbonate prepared by fusion method.
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