WD 03/ 066724 PCT/ US03/ 03333 THERMOPLASTI C RESI N COVPOSI TI ON AND METHOD OF
| MPROVI NG APPEARANCE. The present application is a U S. non-provisional
appl i cat iwo daseds upon and claimng priority from Japane®eTAX0B/H3333i on No.
2002- 33052, with a filing date of February 8, 2002, which is hereby

i ncorporated by reference. BACKGROUND The invention relates to the

t hernopl asti c resj SiLt] ich | || ent | eventing sticking
of dust. 1t i s BEBMEPEAST s bSO AN MAT e Bhar ks of

nol ded products. Wen a nol t r | astic resin is left
attended, it shows fern naﬁ@%Fgggﬂ§§‘%ﬁ%Eégﬁggﬁgr speck, as shown in Fig.
1. This fern marks often reduces the value of the plastic product.
OBJECTI VE OF THE | NVENTI ON The objective of this invention is to solve this

probl em Thus tTheSprebétuteitiplientiah iSa &LS.AopebAgional AASslimploaased r esi n
conposition that enabl es” manufacturing of the nolded product whose surface
is diffi coipontancbdagoirgepriodtiefrom HysnesApplisatign Nch208b 38052, watlod t he
invention js to prqvide a thernoplastic resin conposition_that enables
manuf act ufilig b ok Sehpratu 2%@%&@&@&#%%6@@%@@4 eEANGRar ks as
shown in Fig. 1, even after Kkeeping the nolded plastic article unattended.
Further, t i { of the invention is to provide a nethod for

i nprovi ng thée appearance (shown in Fig. 1) of the thernoplastic resin
nol ded product. 1 WO 03/066724 PCT/ US03/ 03333

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 attendedé 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.



SUMMARY COF THE | NVENTI ON Ther nopl astic resin conposition of the invention
is characterized by conprising 0.0001 to I ess than 0.05% by wei ght of

hal ogenatwo iasdren sul fonate of pol ysubstituted phosphonipamusospssand per
100% by weight of the thernoplastic resin. In a further enbodi nent, the
invention relates to a thernoplastic resin conposition characterized by
conprisin 0 t % by wei ght of hal ogenated carbon

sul f onat e%&%&h&g@%m{;ﬁm&ﬁom um conpound per 100% by wei ght of
the thernoplastic resin. It is preferred that the above nenti oned

hal ogenat ed al Of i dt [ SoReynd is
sul fonic acid Eﬁ%rsrgﬁ%%?ﬁ%trg%gn%oouﬁ%%?gg?%s%%tleﬁeﬁe&ﬁﬁgq?%rﬁw ng Pgr mul a

(1). [ForgathpridingR0.0001140 1682 th&xX ¢.05%, ¥ C%?elgiKtCUZ)H?alo§§qat'ed &beh1\ % R
(1) Wherein; X is selected froma group of hal ogen and hydrogen where X
may or nagulfaiateef pedysdsitytadvewephoaturh eastpamel per 10@%0 %y welghitegen) , n,
m and p are_integers between 0 and 12, Y is either absent or it is

sel ected § émoﬁ’f@’&ﬁr%%ﬁsi sting of heterocyclic group, nitrogen, oxygen,
sul fur, selenium phosphorous and arsenic, Rl, R2 and R3 may be the sane

or different, . r.am:al i i rhan . i .10 8
carbon atons aﬁggafra%)tﬁg ?gb%ﬁ§%§8£§ggéﬁ¢%&pﬁ{ @?%X % %gtglF gﬁﬁpgf{%ﬁg&éﬁd R4
repr esent gorlipasidioar deRaMbtifled 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 ‘alkyl sulfonate of
polysubstituted phosphonium compound is sulfonic acid phosphonium

compound represented by the following formula (1).

[Formula 3]

o Ry
) | R
CXoCX Y (CXI{CH2) -5 -O° PP
| R
Ra (1

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, Ri, R2 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.



1- 18 carbon atons. 2 WD 03/066724 PCT/US03/03333 It is preferred that X of
above nentioned hal ogenated al kyl sul fonate of pol ysubstituted phosphoni um
conpound wDhoBmséred a (1) is fluorine. Moreover, it is prefreraldo®oisin is 3
and Rl, R2 and R3 and R4 are al kyl groups wth 4 carbon atons

respectively, Y is absent and mand p are 0. It is preferred that the above

mentioned therpnoplastic resig is.selected fromthe gro consi sting of
aromatic pol ycgﬁgé’ﬁ gedptgllag,gtqf@how@ée,nh% e P%?l}atg%@@%ﬂéﬁ PBAkE ‘gt her,
pol ypheny ] t L e, )eagfh I 1.de, | yke

acrylonit b?%yg%%é%né[@??}r@%e, ot ﬁ8H élndgpa%(gﬁltﬂﬂgi r(?Pb Sen_lg&\?\ﬁ'h ot her
subst ance$oroBe6d, fit BapieferaBleOiFat isC3 BAHYRAT ML Rs bAEIRY 4@ alkyll Frfips. ~ The
aromati c pol ycarbonat'e resin prepared by fusion nethod is preferred. In

t he net howiflo4 caronatontg rebpediyetanNaisedsenit atbrmahdipdirpBoduct of this
i nvention, the hal ogenated carbon sul fonate of pol ysubstituted phosphonium

conpound shoul d be added_ 0. 0001 to 0.05% by ight to 100% .by wei ght of
the ther nopl asﬁifasp e GRADE EBOBE SR AN FRRORSSHAET R if SFdied
conpositi f . the jnventi J SCI ] b .G Lesin
conposi ti gr%ngf ﬂ%%egljlorlllée n({qngfr%t%grr%r?i éfeéslggaﬁOggw%r@%&%hﬁé%%ﬁﬁa
hal ogenat gd}y&arh0 eADRING Phe oy@%ﬁ it ehePASRAMRNDMMes PIRUNd (for
irrprovemaﬁt }ﬁ(;e? fe?%%r kg) to 1%Og/ib Weiy‘ght of t};lg§§ thgnglgll astic resin.
I n a furt pelyaenidedpolidefond)aciyiveintilechuindieatees yteneatlidieblends astli theiresi n
conposi tion characterized by conprising 0.0001 to | ess than .001% by wei ght
blends with other substances. Specifically, aromatic polycarbonate resin is
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

Thermdplastic 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.



of hal ogenat ed carbon sul fonate of pol ysubstituted phosphoni um conpound

per 100% by wei ght of the thernoplastic resin. 3 WO 03/066724

PCT/ US03/wW8338667Ther nopl astic resin The wel |l known ther noplcagtSos033asi ns can
be used without any restriction. For exanple, aromatic pol ycarbonate,

pol yet heri m de, polyester, polyphenyl ene ether, pol yphenyl ene

et her/styrene polyner bl end, polyam de, pol yketone,
acryl oni t&?‘FE‘pﬁﬂh%&céﬁ&I’styrene and their blends. Anmongst the all, aromatic
pol ycarbonate is preferred. Carbonate resins, generally, conprises of

repeating Stru%é”@«}ellurﬂrkﬁvﬁftﬂe%o RV BGn§ OFUIEe (dbbd RRSKAM angl O 11

0 A0-C..(2 erein, Ais a bivalfent residual group derived fronfan

aromati ¢ rebthyisxForcorgraplyd arédmatic qimyéarbdhm&dﬁoig;ethmmﬁd@qsolymegnuc| ear
or polynuclear aromatic conpound containing 2 hydroxy groups as functional

group, . whelygihenglaste hethasxy rplpphendene r eethes/ stpiened” pelyanetar ddend.c

carbon. The, congcr et xanpl e of ar tic.di hydroxy ¢ ou i $ bi sphenol
Campound POlPESER: BaYBS R Sl e eARIEE R ah el et "
PCT/ US03/ 03333 [Fornmula 5] (ROFI ",f VNO ----- O (2) (Were, Ra and Rb
represent hal oggR, 08« TRE M SH Y HI19EAHBARe is preferred. Carbonate resins,

generally, comprises of repeating structural units of the following formula (1)
[Formula 4]

O
I

{O—A—o—c_} (1)

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

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).



group. These groups nmay be the same or different. mand n are integers 0 to
4. R R so soy Vz:ift RORM R H3 CH3 H3 t~"3 Rc and Rd are hydrogen or
nonoval emwotpgdsarear bon group. Rc and Rd may have ring st raaiuso®omssl Re i s
bi val ent hydrocarbon group). The concrete exanples of aromatic di hydroxy
conpound represented by fornmula (2) are: bis (hydroxyaryl) al kane, such as
bi s (4-hyg{ fy net hane, 1, 1-bis (4-hydroxyphenyl) ethane, 2,2-bis
(4-hydrox ﬁﬁgﬁﬁ g propane (or bisphenol A), 2,2-bis (4- hydroxyphenyl)
but ane, -bis (4- hydroxyphenyl) octane, bis (4- hydroxyphenyl) phenyl
met hane, 2,2-bis (4- hydroxy-1-nethyl phenyl) propane, 1,1-bis (4-
hydr oxy-t - butyl phenyl) 5 WO 03/066724 PCT/ US03/ 03333 propane, 2,2-bis (4-
hydr oxy- 3- br onophenyl ) propane, 2,2-(4- hydroxy-3, 5- dibronophenyl)
propane; bis (hyd;oxyaryl) cégloalkane such as 1, 1-bis (4- hydroxyphenyl)
cycl opent ane, Henyl) cycl ohexane; di hydroxy aryl et her,
such as 4,4' - vether, 4,4'-di hydroxy- 3, 3'-dinethyl
phenyl et hew; : 'dms ~guch as 4,4 -

‘ A dlhdyroxy 3, 3" -di met hyl phenyl sul fi de;
d|hydroxydlarylsquOX|des, such as 4, 4' -di hydr oxydi phenyl sul f oxi de, 4, 4'-
di hydr oxy- 3, 3' - di net hyl di phenyl squOX|de di hydr oxydi aryl sul fones, such as
4, 4" - di hydr oxyphenyl sul fone, 4, 4'-di hydroxy-3, 3" -di net hyl di phenyl sul f one.
The conpounds are not |limted to these exanpl es.

(Where, R* and RP represent halogen or monovalent hydrocarbon

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

lee FR"?—

X &, —C—C—. —C—. d?‘w\ Q| =GO e S | e GO SO, — F i
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R R R

CHy , CHy

i ]
— o 2
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CHQ. (:HIS

Re and Rd are hydrogen or monovalent hydrocarbon group. R¢ and RY may

have ring structure and Re is bivalent hydrocarbon group).

The concrete examples of aromatic dihydroxy compound represented
by formula (2) are: bis (hydroxyaryl) 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-1-methylphenyl) propane, 1,1-bis (4- hydroxy-t-butylphenyl)

5



Qut of these, 2,2-bis (4- hydroxyphenyl) propane ' (bisphenol A) is
especially preferable. Further, aromatic di hydroxy conpound ot her than
formul a (®p,03ms@e@ti c di hydroxy conpounds represent ed by pcrarshabi3esv ng
formula (3) can be used. [Formula 6] (RI) P (OH)2 (3) Werein, Rf

i ndependent |y represent hydrocarbon group with 1t0l0 carbon atons, one or

et LIS P R Ao A R0,

e 1 AP A FRLEL o AOSe POTR agh Pener

3- | | j PCT/ US03/ 03333
cuny rew&&‘o&gﬁlﬁ)el%vﬂ c?dbﬁéﬁt%b}lgllqgfﬁgﬂh wxggih@nwcgﬁgﬁgg%gi Per S

2,3,4,6-tetrabr resortcin, catechol; dro noné

hydr oqui nodityy dsotchasdetBremestilaltlab it atiby dome, diphehletardd dgdilnahexy3-

propyl hydr oqui none, ~3-butyl hydr oqui none, 3-t-butyl hydroqui none, 3-

pheny! hydrbduilizeetly] Bhenpgtheyod bydirererdiaryd saliides, seeh asddt-hyl hydr oqui none,

2,3,5,6-tetra-t-butyl hydrogui ngne,..2.3, 5 6:,tetrafl uorohydroqui none,

2,3,5,6-t e‘{h}%grméh?%g]@ﬁﬁ?eﬁ%gﬂ}?w&3 '%%%&V&%Wﬁer‘%ﬁge'conp‘ound

ot her thang; : : nt g rpul a.

CFormul a 7 15%%&@5&@&@9@, sLER LS LRy MO DS HA AW RGa L, or AU
dihydroxy-3,3’-dimethyldipheny! sulfoxide; dihydroxydiarylsulfones, such as
4,4’-dihydroxyphenylsulfone, 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"Y p

N

(OH) 2 -~ {3}

Wherein, Rf independently represent hydrocarbon group with 1tol0
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



ccC
2,2,2",2" -tetrahydro-3,3,3 ,3 -tetranethyl -1, 1" -spirobi-[1Hindane] -7, 7' -di
ol can awewmsbes7ased. These aromati c di hydroxy conpounds eam/uses/sesl
individually or as a conbination of at |east twod. Polycarbonate resin
synt hesi zed by transesterification reaction between aromatic di hydroxy

di ester) in nmolten

ST BRI SRS R SR S (T
hod
e 100 AP e SBURSRZE 6, 0L Bl r B HSE i oo

(2, 4-dichl g a Mk quitiBh BB 8 h P fodidndnd S-S ;@%@]@yﬁé &£arbonate, his
(2- cyanophenézlpgn y V%HOS/ 06672? F?CT/ %‘g%/ 03333 2}‘1’1? onat e rE)l S
(o- nltrophphyhyﬁqubqummmw @fnni dmmmhmmaiéf%&ﬁcresyl car bonat e,

di napht hyl carbonate, bis 6%% carbonate, diethyl carbonate,
di met hyl céﬁ’t%ﬁﬁft}é’ hmme%? étt@trﬁﬁdnﬂY@Véim%Wﬂec%gﬁﬁat e. Anpngst

the all, arnbonat e i nore can be used

si mul t aneo %Fﬁlycgﬁg‘?ffif?%%pme szdﬁéﬁétﬁgflag’é%{?@éﬁgf%ﬂl@o%‘?ef erred. Dicarboxylic
acid or dicarboxylate ester may also be present in the carboxylate
diesters. = Specklig@bibed NERRRANAESSLRip I 6O AhAnBrhaI>t) Bh % or,
preferably up to 30 mpol % di carboxylit acid or |car oxylate e :
Exanpl es obe sejoteseitedriyotiel foloaing famulacar boxyl ate esters are

terephthalic acid, isophthalic acid, sebacic acid, decanedioic acid,
dodecanedlonlc aC|d di phenyl sebacate di phenyl terephthalate di phenyl
|sophthalatEOHHPBh@nyl decanoat e and di phenyl dodecanoate. Atleast two of

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 (2,4,6-trichlorophenyl) carbonate, bis (2-cyanophenyl)

7



di carboxylic acids or dicarboxylates can be used together. \Wen the above
carboxyl ate ester and above nentioned aromatic di hydroxy conpound are
pol yneri z&0,03be2pol ycarbonate is obtained. In the preparatriuses/af33s

pol ycar bonat e, the anpbunt of carboxylate ester is 0.95 to 1.30 nole,
preferably 1.01to0l.20 nole per 1 nole of aromatic di hydroxy conmpound. In'

t he fusion thod, .a c tal.tyst su}% est ed ip Pgit.e t )Ia\llo }})P4- 175368 ca be
used. SpeCRFIQUAey bis| kIHtrRRPET go hd'%an 1703}}Y | {BIPPRRCe aPY ATSHEL al
conmpound ef: i likal iy can be
usgg as n&??gog‘%lﬁ%/c%ﬁgéﬁéﬂa}? i%gglb(%gattg’l B;‘St({hp%%gﬁ%rgﬁ%%g ts, u&%%éﬁ%tﬁi c acid
salts, oxidigethflyehibyhate, aibwiceftdbate atd dbjadhexydicatisorans Alrvalgbne earth

netals can be preferably used as alkali (earth) nmetal conpounds (a). The
concret e ékanpllesliphenglodiaubotater oxipreferpat.adsvanphyowosi day bé i usdcum
hydr oxi de, . sodi um bi carbonate, pQtassium bhi carbonate, lithium 8

03/ 066724 Spm)t%@@u&ifs-s@eﬂﬁﬁ&)hbgwgﬁ }’ijs‘“@ﬂl‘i"mﬁtéa“?bﬂ%‘?r@?&p 1CArBPYHIC

carbonate,_ |jthi um carbpnate sodi et pot,assi '8 i thium
ccetate, o6t omdPLEPLTRIE Sy 887 B BEG AbE AVHRS SO B Ml i
bor ohydr i @Eyecﬂﬁ%ﬁ?%hé‘ RhrRRapd ¥eEd %3/ SRALMHeHB03hE1 YPOL ?&e%m?w oat e,
lithium benzoate,” disodium hydrogenphosphate, di potassiu

hydr ogenphosphabk’ ditdiboliyligucidydrdigemophbspbstee, sodi um salt and

di potassium salt of bisphenol A sodium potassiumand |ithiumsalts of
phenol . Exanpl es of al kaline_earth_ conpounds are cal ci um hydroxi de, barium
hydr oxi de, magriesimiptenyaf oxide, disarbeny Henneigdosx ddearbexylatd stire aprBonat e,

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



bari um bi car bonat e, magnesi um bi carbonate, strontium bi carbonate, cal cium
carbonate, barium carbonate, nagnesium carbonate, strontium carbonate,

cal ci um awetoateg72bar i um acet at e, magnesi um acet ate, st rontPiCarusasessas e,
calcium stearate, barium stearate, magnesium stearate and strontium
stearate. Two or nore of these can be used in conbination. The quantity of

such al kal.i. (earth) tal coppound is 1.x 10-8 to 1 x.10-3 | e

pr ef erab?@ciﬁ%?ni‘%fﬂs Al g-B’éatﬁpI@Otﬁﬁﬁuglt iqa?b?)l?aetF’e:lg_%}W ﬁ‘fgr%ﬁ_-n %0 8 x
10-7 .mlﬁ)cﬁﬁﬁ) Rl BLERUEAP! akitall! LithAlCoRdRRS AL ANmeAt AR, hen
al kali  (ear metal * conmpound i s 1 ncluded 1 n bisphenol raw material, it is
better topo@estihd! steheatgualfhitn Ofteatde,t isodinh abdm@ihydtier] t pptaveiumh
conmpound With respect to 1 nole of bisphenol, in the nelt pol ycondensation
react i on sorchydrolehesodiuttheberdvave- matasstmd heaagate, | hthddal thenwoate t he

catal yst al kali (earth) tal, conpound (.a), .a pasic , conpound..(b) can al so
be used f@BOREIR bﬁ@{ﬂﬁ?ﬁ‘g’gﬁﬁé}ﬁ‘?t@n .dllE‘R’féﬁ%}Péé *B&QEEW%}@?%OMB (b) are
nitrogen gontainin radahl e apd, v tq. S i hiagh
t enper at uﬁ%c.lroﬁ%‘c?j P?ﬁﬁﬁ% a%ﬁ?ieusfn agéeit aag{%id\}éﬁtaggé]lﬁggv. ,—,%g{*&%u%ﬁgﬁ 16%2%12? ’
PCT/ US03/ 93833, , ASHBALHIAAY dtashelsaleont gidtidlg al kyl, aryl, alkaryl groups
i ke tetranethyl® anmoni um hydroxi de (Me4NCH), tetraethyl ammoni um
hydr oxi de (Et4NOH), tetrabutyl amoni um hydroxide (Bu4NOH) and trinmethyl
benzyl ammoni uBxdygtesxofddkélipe 2 Me)ENDHds Aerdalc@vn hydroxide, (bagism
trinmethylam ne, triethylam ne, dipethyl benzyl gm ne, and triphenyl am ne;
secondar yh&%cn@%eAmR@n@zlml( i an ,Star_Fléma?‘K3?0’63666?‘11}1%@“%@ et hyl
or aryl gﬂgrlfgml f)ljégr o%%rt]él,lmgénés%ln)ﬁl %fcaﬁoro'n%é,ystlaorﬂtﬂﬁﬁ @M}%oﬁﬁel Zalcium
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 10
mole, preferably 1 x 107 to 2 x 10-¢ 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.



the sane as above); pyridines |ike 4-dinethyl am nopyridine, 4-diethyl
am nopyri di ne, 4-pyrolidinopyridine; imdazole |like 2-nethylimdazole, 2-
phenyl i mweasloes72basi ¢ conpounds, such as amoni a, tetramPCmiso3/edsBdNi um
bor ohydri de (Me4dNBH4), tetrabutyl ammoni um borohydride (Bu4NBH4),
tetrabutyl ammoni um tetraphenyl borate (Bu4NBPh4), tetranethyl ammonium

o o e A T cn Rl Sl R R 41 0
10-6 tot >fe&9m%th 'a%mwrﬁﬁﬁ{ ah aramaelqlv§e41\@ﬂ)x Rt SaRBloriRhe of

bi sphenol catal yst, bor can al so”’be used.” As borate (c),
boric aci ch almdmelst €Et IOBY) |tetrabuqzlalamrﬁbﬁmml $1§1€1dox1d80r(Bﬁ4M©H) esider is
expressed by the foll owi ng general fornmula. OR)"(OH)3 " Werein, Ris
al kyl groupmetkyl hendpll ammertiyin bydraaige (gf@dp( ¢)RIQFRe Fprtiarynaivgnas 2 or 3.
Specific xanples of the boric acid ester are, tri orate,

triethylb trimeshy at e, Methylamyingor atcgmqtﬁéé% FBBRGt o, and

triph I t d Q3/1866724
PCT/ USO3/ Bﬁkﬁéﬁw R Bethteh” sy AR ks FRRTGRARRE R s LRI 0.,
be added I ly 1
10-7 to 19§ét1 et lgf n@h 'E%} g{r1 :‘lg?el lifeer%?a(%gtg |li‘ plhr)i(a%gilai_iﬁiﬁslléﬁg%‘ml gsb A g
conbi nat i ahe oéamde k&d iabpeay);t pyriditesl likenpolimetl{yd) aamdopymdn@eﬂl dogghyhi ni ng
basi ¢ conmpound (b) or a conblnatlon of alkali_ (earth) netal conpound (a),
ni trogen ESHNAPHIANDaEPYIRYliarRYBsinG iatidazele bkei Tmathyliwddasole,

phenylimidazole; basic compounds, such as ammonia, tetramethyl
ammonium borohydride (MesNBH4), tetrabutyl ammonium borohydride
(BuuNBHy), tetrabutyl ammonium tetraphenyl borate (BusNBPha), 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 10-6tol x 101

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 acid ester is expressed by the following general formula.
B(OR)n(OH)3-n

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

nis 1,2 or 3.

Specific examples of the boric acid ester are trimethylborate,
triethylborate, tributylborate, trihexylborate, triheptylborate, triphenylborate,
tritolylborate and trinaphthylborate.
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(c) can be used as the nelt polycondensation catal yst. Wen conbi nati on of
al kali (earth) netal conpound (a) and nitrogen containing basic conpound
(b) is uswommea2cat al yst, the pol ycondensation reactionpcarusoaisspl ace at
an adequate rate and a high nol ecul ar weight polycarbonate can be obtained
wi th a high polynerization activity. Further, when a conbination of alkali

(earth) netal Gﬁirép i N _cont ai ni base (b) js used or a
conmbi nati on of “al kéayf{pgl(“(eg% Fﬁg‘gr?é a{ﬁ %gglgpag C[]nﬁs .Fﬁ)@g%af?%%’ﬁ aéjféf?fiap?ﬁ ng base
(b) and baweélco 5§h&{olb9nl>@1@st<si1e<swrm&@%gﬂeﬁeraﬁ xqwhoglakqw%af?“ be
m xed and then added to the fused m xture bi sphenol and carboxylic acid
ester. Al teostatrefeshlyle richge alt @l(y stlx10dmble. added separately to the fused
m xture of the bisphenol and carboxylic acid ester. Hal ogenated carbon

sul fonate of polysubstituted phosphoni um conpound Al kyl sul fonate
phosphoni um corfpdivaPirafirRsehatdibieary) mstrbrpApPOUns: k) and 1mitragerne

d b I f I bstityted honj t hat
an be. s Ro Pf o nET B 1 Ko b3y GBBYII BeY thsohrbs et RetrLl o] ]
) 0 R2 S%ﬁiéhﬁi}j : )e@é@ - P . . g . 1N,
iRs sel ect gd rom a(ég'%lﬁp of )Or?glljc%laglr‘g g?lstfd@(?rn g%%ﬁﬁcelrago&oé%%/mgy&%ﬁ not be

the same (¢aemverysedtaslthashelopelyebndensationl @@elppt. n, mand p are integers
between 0 and 12, Y is either absent or is selected froma group

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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consi sting of heterocyclic group, nitrogen, oxygen, sulfur, selenium
phosphorous and arsenic, Rl, R2 and R3 may be the sane or different, and
are sel ewoad/obd7em al i phatic hydrocarbon with 1 to 8 car beaTatSosss3and
aromati ¢ hydrocarbon with 6 tol2 carbon atons and R4 represents
hydrocarbon with 1 to 18 carbon atons. It is desirable that X in the

hal ogenat ed car?o sul fonate of pol ysubstituted phosphoni um conpound of
formul a (15or8ua Slori ne. Moreover, it is preferred that nis 3 and Rl, R2,
R3 and R4 are al kyl groups with 4 carbon atons respectively, Y is absent
and mand p are 0. In other words, quorosquoRate phosphoni um conpri si ng
fl uorocarbon containing organic sul fonig acid ani on and organic
phosphoni um cation, is preferred. Exanpjes ofﬁgpsanic sul fonic acid anion

are perfluoronet hanesyl erf.l yor Sbuyteangsul f onat e,
perfluorohexanesulfoﬁzgggggg?&F a e%Zﬁl Qnat e and

per fl uorooct anesul f onate. Exanpl es of phlsphoniju ation are aliphatic
phosphoni um such as tetranethyl phosphonium tgtraet h&]}ghosphoni um

t et rabut yl phosphoni um tri et hyl met hyl phosphoni um 12 03/ 066724
PCT/ US03/ 03333 tri butyl met hyl phosphoni um tri butyl et hyl phosphoni um

trioctyl methyl WR&%E?@( W1 d b dMBiRY |abg£o¥1 RYISNHOMN B hydrogen where X
tri met hyl octyl phosphdni um trinet hyl I|uryl phosphoni um

tri met hyl st8asy hijoseieniiesaand (owetdty hokayl omhofKtiehalogealct, an amet i c
phosphoni um™ such as tetraphgggl phosphoni um triphenyl met hyl phosphoni um
t ri phenyl lpeareyihtsgesphetnyaem Gaaid tI2j Wus githenaldent or is selected from a group

consisting of heterocyclic group, nitrogen, oxygen, sulfur, selenium,
phosphorous and arsenic, R1, R2 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 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 preferred that n is 3 and Ri, 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



phosphoni um The fl uorosul fonate phosphoni um of the invention can be
obt ai ned by conbining organic sulfonic acid anion and organi c cation and
there i s wooBiosi7e4 to the specific exanpl es nmentioned abower/UB&03333

fl uorosul f onat e phosphoni um can be prepared by bl ending corresponding
sul fonic acid and phosphonium (1V) hydroxide in a m xed solvent and then

evaporating the m xed solvent and ca e . qQbtained in pure state. For
exanpl e, %“FW@B‘?WEFQ{%@%W%ﬁléuﬁyg?t?‘édiﬁﬂﬁphﬁﬁﬂgﬁhoni umis obtained as
fol | ows. [ t j hd,:200 m 40% by wei ght
sol ution grgoﬁqgg?g%é’?@ﬁ%%gﬁﬁﬁ%ﬁi%%ﬁ?ﬁ’r%ﬁ&ééhg%&% M of a mxed solvent
are fed i ptiethib l%’bg)hfoﬂ%rﬂi, ¥imeghylRusyiphosphdffund, hour at room

t enper at ur e. Th);e g\z’&zon te phosphoni uym ge%grhat?ng out as an oily layer is
separ at edtamdtiwdsteary IphospHditun andtsethyluty lsphosphionismernapaoatait usi ng a
vacuum pun’g and the conmpound with about 95%yield is obtained.

Fl uor osul PoAspRoBHBY sHEh a6 fetsapheny | Phosphprighydr@hsnyimetiyla is preferred
as sul phonat e .phasphqni um 13 3/.066724 PCI/ US03/.0333 [ Formula 9] R,
0 R CXaPERSPARIGRDY T ErEy b AP hosP A in g tFBRENBETAL ) Verern.  n | s
an int egebhgs}glq&%unﬁl, R2 and R3 may or may not be the

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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sanme and are aliphatic hydrocarbon wwth 1 to 8 carbon atons or aronmatic
hydr ocarbon with 6 to 12 carbon atons. Nonafl uoro-1-but anesul fonate

t et r abut ywWphoesptoni um salt of the following fornula i s epoaaisashisss
preferable. [Fornula 10] C4H9 O Il 1/C HS CF3CF2CF2CF2-S-Ce a ]\ C4H9

CAHP When the sul fonate phosphonium salt nentioned above is blended with a
t her nopl aﬁ:ic rﬁ‘?] a nol ded product with no fern marks on the surface is
obt ai ned. 1 HBY words, if this sulfonate phosphoniumsalt is added to a
thernopl astic resin, the appearance can be inproved. Thernoplastic resin
conposi tion The thernDpIastlc resin conpositio |s characterlzed by
containing 0.0001 to 0.05% by wei ght, ppefera y 001 to 0.03% by wei ght
of hal ogenated 14 WO 03/066724 PCT/ US03 03333 Rebon sul fonate of

pol ysubstituted phosp t hermopl astic resin as a
soi ling inproving ageﬁ?’%ﬁ?#@"@'ﬁ%‘be ated a{bon sul fonat e of

pol ysubstituted phosphoniumis present pn the ab®e ratio, a nol ded
product with no fern marks on the surface cange obtailned. In Kokai
no. 11- 124465, regardi ng hal ogenat ed carbon sulfonate o

Wherein, n is an integer 1 tol2, Ri, Rz and Rs 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 CsHe
I | Co
CFsCF2CF2CF2—S—0°
AN
o | ™~ Cabo
C4Ho

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
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pol ysubstituted phosphoniumto thernoplastic resin "ratio sufficient to
inpart antistatic property to the nolded product” has been nentioned. In
the sanmewpaBmesi72{ JP11-124465), the anount of addition of pealusgsosssed
carbon sul fonate of pol ysubstituted phosphoniumis 0.05 to 10% by wei ght
on the basis of the total of the polynmer and the additive. However, the

oresent | | KRRt eneryAte of mot il ERGRIRTRIR R B Mlehbedt ' e
fern mar ke o gk Rrs: SLolifg iphdemapaaauct can be very mich i nproved.

I f the anount 1°'s very little, ost n al so be kept Iow. The follow ng

additives can be blended with the resin conposition as |ong as they do not
af fect the obj &héwve the t halogenatedt i ombohi r eulfetaedant |pdpsubstitsiedat e
ester, organopol ysil oxane; dripping preventing agents |ike

pol yt et r aphaeploeniby énpressngierine a Wé§?t1ﬁeétm91§qus%9ﬁ1}ds‘t’§]dirlq a2

(anti oxi dants, sphorus stabiljzers, hindered phenol stabilizer, epoxy
stabi | i zeF)2 i\?\/é?gtqﬁﬁlsuf‘{@g? g?%ﬁ? Olalfﬂ”il?cgvi ol et absorbent), slipping agent,
nmold lubricant, crystal-nucleating agent, plasticizers, fluidity inproving

agents,  anti s{Rtxgia0 %t.ﬁqi@@s,g%gﬁdﬁx%I}_%né%eﬂd@@d 0@Fb6n AQHfHMANHLC
antibacterial agents. The commerciatly ail able stabilizers (antioxidants)
can be adgetysubstinaud Ehwspm{iﬂhcttbomherﬂr@lasﬂmrrei;iﬁ &xatixp| @=ficenphtosphor ous
stabilizers ‘are phosphorous, triphenyl phosphite, diphenylnnonyl phosphite,

o F ey e P
I SO- it 2,2 - hy|
3@ sg 4, 6|— diFaRehBRiPnh Hﬂfrﬂf}z‘@gg& o%fb‘ﬁﬁfife?é’f p%ﬁ?%ﬁghyﬁgf. Pg}p(ggggﬁtdpﬁ%%%ﬁi te,
i phen [ - . o .
et hyl i éeggggf’é%tﬁl, g‘eéfﬁﬁwggt}?@%@@% Isﬁhﬁlﬁ%rr‘ SR80 13% by aveightyon 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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i sodecyl phosphite, phenyl-di-(tridecyl) phosphite, tris (2-ethylhexyl)
phosphite, tris (isodecyl) phosphite, tris (tridecyl) phosphite, dibutyl
hydr ogen wbhagpbdi7e€, tri-lauryl-tri-thiophosphite, tetraki PCT/Ub0803383
but yl phenyl ) -4, 4' bi phenyl enedi phosphite, 4,4'-isopropylidine
B but y1 L donebi st - Moo Gt bt yiphenyk) dle . b1 decyl phosah

, 4" -butyli ebi s(.3- | - 6=t ~buty yL) di - tride phosphite, .
(2. ?Psﬁﬁgﬁ;&eaﬁﬁe ﬁ? K AoREsY hﬁiﬂ%ﬁ%iﬂ%@ b?ziypp'ﬂt*;éphﬁef

, 6-di -ty 14sdIhyY ite, PRAbABRYINS OltrRliRhDs hitBl S2,2"-
(nonyl phen% B/en% aer th?i tgg[lyﬂud? phoisjphigqe, di slt(éar y?g g%a}}\tsi)e%yt hritol
di phosphi tthyligleasis@icghebatylphenslaer yt hifiuoebphospiasphi t e, pghehyhdhenyl - di -
propyl enegl ycol di phosphite, 1,1,3-tris 82- met hyl -4-di-tri deci/]I
ghgs Ehla t e;s&'xdtecylplh@gﬁbl;@ny|p)hre]:nyl~ﬁ_nétr@j§gyl dphosy;]hlte, tris f(2-eh’c ylhexyl)

, 4,5, 6-tetrabenzo-1, 2-0x phj ne-2-oxi de. , Thjs type o osphor ous
st abi | i zePE‘E Y ﬁrléné’éﬁggﬁ’qf hBhP%Ee'oﬁnso.(féﬁJ(?fybo I%Oﬁﬁhﬁ 4 b@‘%\‘l@l’ ght ,
pr ef er abl to s by..wej.ght. pgr ts i 10f the
t her nopl a}s(ly ﬁggé%lsi n. B Ifase@@é%ﬁcr e%fg@k%ﬁé@ﬁgéﬁ%pﬁﬁﬁe? ed E%téér{l\%% félftg |{I i zers
grg 3_‘ Oft gdﬁﬂ}éhinﬁl?]@aﬁ’b@he@l %efrﬁeﬁhﬁh/dslpﬁtgyg,ﬂoi‘sb E@ﬁﬂﬂﬁdiﬂ%ﬁjﬂe@@ﬂﬂkyl(ﬁz

, 6-di -t - but’yl - 4-" hydr oxynet hyl phenol', 2, 2'-nethylene bi's
(4- {Tet hy![ HG_— E - Fui)y![ phfho‘[a%hiécegng écli,_él’-’:)u’lr)ylidelneljfisr(f-énetyl-6-;-butlyl)pheny1)di-
pentaerythrityl-tetrakis[3-(3" 5 -di-t-bu - 4- hydr 0x n pr opj onat e.
These cattiBecylRhosRidfarkis@4dbEbutyIphamy d?eirgﬁeliyfth‘é{qqe ]é’t)floﬂ'f\bl.tefsb@ci fic

exanpl es i.nder ed phenol, anty oxidants ape. . : .

n-oct adec@%@?ﬁ_(tgmﬁg?gdﬁ?&y ﬁfh‘iﬂyﬁ,ﬂf hydt OX rESﬁEh" ﬂ) pr 0%1' g})lr?zsst? }él,te’ bis

2,6-di-t- Q%ﬂ};l'gﬂéxkﬁ'l r Oﬁléﬂ?ateWt'hPﬁ'@l”mdiggogfvhité,mt Rydtenei s entaerythritol

(4- et hyl - 6-t-putyl phenol ), "and pentaerythritol -tetrakis{3-3",5"-

di - t - but y diphdppthi tex pbleany bjsphenpi/opahmeryiheiel dighdsehitegtbtsgpengt-di-y or as

a conbination of at |east twd. 16 WO 03/066724 PCT/ US03/ 03333
propyleneglycoldiphosphite, 1,1,3-tris (2-methyl-4-di-tridecyl phosphite-5-t-

butylphenyl) butane and 3,4,5,6-tetrabenzo-1,2-oxaphosphine-2-oxide.

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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The anmount of hindered phenol stabilizer that can be blended with 100 parts
by weight of the thernoplastic resinis in the range of 0.0001tol part by
wei ght, pwefoanedsky 0.001 to 0.5 parts by wei ght. The exanplcaaiso$nmspoxy
stabilizers are epoxidi zed soybean oil, epoxidized |linseed oil, phenyl
glycidyl ether, allylglycidylether, t- butyl phenylglycidyl ether,

3 epo ot o R nE Rtk SR UG RRE M AR V& Fed with 100

epoxy-6' - ﬁgﬂqﬁy 3 hyh =3 4' -
epoxycyclgﬁg§¥b§§% Xy 5%%%53@?8,%@g%é%?ﬁé?ﬁg?%i%g%%ﬁ%qﬁ¥¥§ﬁ§%%%?3?{3-,4-_
epoxycycl ehext, gaefoxhlyd.601 t3,045 Eaﬂxmméi(ghexyl et hyl eneoxi de,

cycl ohexyl nethyl -3, 4- epoxycycl ohexyl carboxyl ate, 3, 4-epoxy- 6-

met hyl cycl ehexyl net hyl - 6' - net hyl cycl o hexyl car boxyl ate, bi sphenol A di -

gl yci dyl et her , Therexabnples bf eprongbbidizgrsatiedpoxidiaed sgybeandsil,et her of

Cpoxyd Ely@%}s%ﬁ@%%ﬁ@%gﬁr" Lolaergl shptiPerhor Bl grg e ' *

. o7 5 . et hol ene. :
R g R e e AP
epoxycycl Q@%X?&%lol%@l@ﬂrﬁ@kﬂﬁ{e, 3,@e}§@§>‘5@ﬂ&h?ﬁt§7&;ﬁlﬁexﬁnﬁﬁﬁﬁﬁ’;éﬁ= t-butyl -

1, 2- epoxycycl ochexané, octadecyl -2, 3-di net hyl - - epoxycycl ohexyl
car boxy| atepoxi-@sugthykyzlatienpidayhoxyldteepdrepoyytyptiehekyhndtbylbate,

O e SIS Ah A SLRh Sl b o oo
crorycrct by LRIl BRI BTNy ot
anydr 1 de 0t SR e apoxy el o B ety ot By ot e and
di n- but yl 1Bethylcyclehexylmethyl-6-methylcyclo hexylcarboxylate, 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-ethylhexyl-3’,4"-epoxycyclohexylcarboxylate,
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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t-butyl -4, 5-epoxy-cis-1, 2- cycl ohexyl carboxyl ate. The anount of such epoxy
stabilizers per 100 parts by weight of the thernoplastic resin is 0.00015
parts 17 W0 08686724 PCT/ US03/ 03333 by wei ght, preferablPgTQIS0903333 parts
by wei ght, nost preferred is 0.005- 0.5 parts by weight. The exanpl es of
mol d |ubricants are silicone nold lubricants Iike nethylphenyl silicon
oil; ester_nold.lubrica J pentagrythrjtol tetrastearat glycerin
nonost ear dewem%rﬁf%@ya@i}&%]ew%s ﬁ%%@lgh{ﬁm%%rﬁrefl%ﬂggalﬁ@r@%ﬁ%l efin. The
amount of addigd @R;Hfe mold lubricant is 0.01-5 parts by weight, preferably
0.05 - 2 6%rts§gy %gfght and nost preferred 0.1-1 parts by weight per 100
parts by weight of the thernoplastic resin. The exanples of ultraviolet
absorbent are bEnrzekampial of Wokbdabiieaits areesitiophenaok] WbrAtsas dékd and
salicylic acid UV absorbent. The concrete exanples of benzotriazole U
absor bent raetbybplenyl sHicaneily ester praldyibrisant ikeesntaenyitlasitsl tetrastearate
2-(2'-hydroxy-5'-t-butyl phenyl benzotri azol . .

2- (2" - hyd/B:&/YEeTin mpsy r%ﬁawypgorﬁ@am% g Glefinmold Ibrirept ks pely.c-

di -t-butyl Y ri s 2- (20 - =3 5 i
benzotriafggﬁﬂét%%gﬁﬁégﬁégﬁ% 1F8§dg§§P?§9§§é%ﬁgﬂﬁﬁE%§F§B%%%? ﬁ&%i 51,

2-(2' - hyaseferaBly. (205 dl?:%alm{ b?h@@ﬂ(ghﬁ} aBanaest pf&ired 8,12 1-patdy eR8ht S
[4-(1,1,3,3- tetifanethylbutyl)-6-(2H benzotriazol-2-yl) phenol. Such

benzot ri azer 10V paatsdor Weighs ohtlee trerketpdaktarsesipasor b UV5411 by Cytec

I ndustries and as Tinuvin234 by G ba-Ceigy. Benzotriazol UV absorbents are

T
p- oct yl ph%’éﬁ%?sﬁhéﬁéﬂe%‘?f abSBE HIRNH sy il St PRERLARAE,. per 100 parts by

wei ght of t

The concrete examples of benzotriazole UV absorbent are 2-(2'-
hydroxy-5"-methylphenyl) benzotriazol, 2-(2’-hydroxy-5'-t-butylphenyl)
benzotriazol, 2-(2"-hydroxy-5’-t-octylphenyl) benzotriazol, 2-(2’-hydroxy-3’,5'-
di-t-butylphenyl) benzotriazol, 2-(2'-hydroxy-3’,5’-di-amylpheny]l)
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
Tinuvin234 by Ciba-Geigy. Benzotriazol UV absorbents are also marketed as
UV531 by Cyaﬁamid 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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thernoplastic resin is 0.01-10 parts by weight, preferably 0.05-5 parts by
wei ght. There is no specific restriction on the nethod of preparation of

t her nopl a®DI0G/066@24 N and, any known net hod can be adopted. rEparsvs/H3sas | y,
fused m xi ng nmethod, in other words, mxing the conponents by fusing, is

18 WO 03/066724 PCT/ US03/ 03333 preferable. A small quantity of solvent can

I b d, but | | it i t . t | i ) b
o 50 be Used D USUBLLY & by 0o BRI PR Sl Y
bat chwi se pr.&Q .'&Eﬁé&%lté{s HIQ%raﬁb'#%ﬁ%xéﬂ%ﬂ%f,%neraﬁ%f £hS HeAke@n TThE& m X1 ng
on ts. The a

order of the co t her sti’c resin conposition of the

i nvent i on dppasatiub akinebé Wperhtedsksichividieat |cogtihgoaslyaThemhs hessgucifiovers or
| enses of various lighting apparatus, transparent filnms or transparent
sheet s, bassiricbionept theghixdig kedasrofithe copgonentige, OA apparatus, office

equi pnent, donestic electrical equipnent, cases for storage or transport

of nolded articles, and ecifically for . autonobjle headlight.|lenses and

| i ghting equi p% ﬂ%ﬁm}%ﬁig%& oot ﬁ&éﬂff‘%ﬁtl‘?fhﬁ#o ng'Vappearsg talb:le ?‘Pllé

hal ogenat r e . i i d

ment i o_nedqg%%ge&?geﬁig}g?é?ﬁ@&“@é&%&%ﬁgﬁ#é%&e%?%%op ﬁ&l aﬁ?‘b‘%é%n of the
resul ting ppladeehs okhRgiarkat HilRY Y 8lnspirehhehams Rde FOF op iRl IR ife

appear ance, "t he amount of hal ogenated carbon sul fonate of pol ysubstituted
phosphoni wariclgep Dl ajppa@ius, soffic® GBLipment, 080 teptineletiticalpegiipnadity 0. 001

to 0.03% by weight to 100% by wei ght of the thernoplastic resin. Wen
hal ogenat €@5&arfBbnstetageo it &apsPab] )?éuﬁ?ﬁlﬁg% t@rdlcms@finﬁnﬁﬁﬁcally 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 thermoplastic 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 alkylsﬁlfonate of polysubstituted phosphonium
compound is the sulfonate phosphonium compound represented by formula

(1) mentioned earlier.
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conpound is blended in this ratio, a nolded product with no fern marks on
the surface of the nolded object is obtained. The hal ogenat ed

al kyl sul fwoaB®eet4 pol ysubstituted phosphoni um conpound i #CcrhsozodsBonat e
phosphoni um conpound represented by formula (1) nentioned earlier. 19 WO
03/ 066724 PCT/ US03/03333 [Formula 1] R 0 11 1 CX3(C) G-Y(CX2).(CH2)p --S
----0OP FP él\ R3 R (1} Werein, X, n, M p, Y, R, R2, R3 and R4
have t he 4 HEn ing as. nentioned earlier. The above nentioned

t hernopl astic resin can be selected froma group consisting of aromatic
pol ycar bonat e, pol yetherim de, polyester, polypghenylene ether,

pol yphenyl ene et her/styrene polynmer blen pol yam de, pol yket one,
acrylonitrile-butadi ene-styrene, their blxends arid tReeir blends with ot her
substances. Specificall transparent ar c“mat' C ol ycar bonat e prepared by
fusion method is pr&Xaf )n‘ftﬁéa}d& % s Se€tri Fed " above. Result of the
i nvention The invention presents a net hod of obtla‘i\rﬂang a thernoplastic

resin
Ra (1)

Wherein, X, n, m, p, Y, Ri, Ry, 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 prepared 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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conposition that can be nolded into a product whose surface has inproved
appearance. The thernoplastic resin showng no fern marks on its surface
can be owoaBned2by addi ng a very small anount of hal ogenacadSoanizen
sul fonate of polysubstituted phosphoni um conpound. Enbodi nent The
invention is explained with the help of follow ng enbodi ments but is it

not restricted t hese exanples. 20 WO p3/066724 PCT/ US03/ 03333 Fol | owi ng
raw material s \Xgﬁgwdggaawﬁngﬁ:@a 6 Lt rﬁ%]?]‘?cﬁ'ghet]gs‘and conparative
exanpl es further explain the invention but it is not restricted to these

exanpl es. [ Pol yeap HARARE ankl RaP&kRatplesHit g réQFlaﬁh aRe it PRy |

carbonate were used as the raw materials, “sodium hydroxi de was used as the
cat al yst aoditdehye asdficietaowhsseadaniplesl by fused pol yneri zation. This
polynmer in the nolten state was fed into a biaxial extruder by a gear

punp. Then p-tol uene butyl sulfonate (its quantity wused was 2 tines that
of sodi un’o[ﬂ?]d’lc@;b(d‘@)tellvas added as the catalyst. By continuous m xing and
kneadi ng, strands were obtained by passing it through a die. The strands

were then | 1 efiz cutting by neans of a pelletizer (limting
viscosityfﬁggx§529%g( ol ycar bonate (2) Bisphenol A and di phenyl carbonate
were used as the raw materials, sodium hydroxide was used as the catal yst

and pol ycar bon@igphas] Qpabnéighhelyl tarbotaRolvei® sédtasahe rali mapliylgpr was
fed into the biaxial extruder by a
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 sodium 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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gear punp. Then p-toluene butyl sulfonate (its quantity used was 2 tines
that of sodium hydroxide) as the catal yst and 0.3 parts by wei ght of

pent aer ytWpoioBobe72£t r ast earate per 100 parts by wei ght of pojsas/bssaat e were
added sinmul taneously. M xing and kneadi ng was carried out and strands were
obt ai ned by passing it through a die. The strands were then pelletized by
cutting b ans_.o eII [¥g) i T

limting %?gg en¥£& §§g? %ﬁé&éhag%u%%gégggﬁﬁnﬁgh&ﬁﬁuﬁéééh)éﬁﬂgride at
20C by Ubbel ohde V|sconeter 21 WO 03/066724 PCT/U803/03333 Hal ogenat ed
carbon sulfsnadig 10f pol ysubstituted phosphoni um conmpound [Fornula 12] G H9
0O ar "C 3CF2CF2CF2-S-Ce 15 4 1c4H9 C4Ha Nonafl uoro-| -but anesul fonate

t et rabut yl phosphonium salt U traviol et absorbent

2- (2- hydroxy-5-t-octyl phenyl) benzotriazole ( @nd nane: Cyasorb Uv5411,
Cytec Industries. Mld Lubricants Meth phenyf‘ f1icone oil (Brand nane:

TSF437, D.E. Toshiba Silicone Co.) St |I|ze esbbilizer (1): tris
(2, 4- di-t- but yphenyl ) pho%?:ac 20&8&2 fagg
N
& | MCaHo
C4He

Nonafluoro-1-butanesulfonate tetrabutylphosphonium salt
Ultraviolet absorbent

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

Mold Lubricants

Methylphenyl silicone oil (Brand name: TSF437, D.E. Toshiba Silicone

Co.)
Stabilizer

Stabilizer (1): tris (2,4-di-t-butyphenyl) phosphite (Brand name:
MK2112, Asahi Denka Co.)

Stabilizer (2): Octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate
(Brand name: MKAQO050 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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MK2112, Asahi Denka Co.) Stabilizer (2):

Cct adecyl - 3- (3, 5-di -t-butyl -4-hydroxyphenyl ) propionate (Brand nane:
MKAQO50 Asahi/oxnka 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

exanples 1 and;2, 22 WO 03/ 066724. PCT/ USO 333 Pal vcar.b t.e and

addi tives wer eP81Y§HE’9e°d‘ag agﬁoe\iéﬁtwesr%?rgséﬁgﬁgg i %écilwﬂi I??ﬂ%lg aﬂfiendi ng

by extrud G ' ' ' { btai ned pellets and
by usi ng gﬁﬁﬁé@aﬁg}ddﬂd(glgﬂéé?%@g%&%ﬂ&%ﬁ% Biixtit s IBrr@]n%e)?’lﬂﬁgioth 70 rm

thi ckness 3 mm at preset tenperature 280C, tool tenperature 80C,

i nj ection nol dBpaisives tleaslstaaddopilletf-ahd by uing watrahicdlengtle 30@nmred out

for the nol ded objects. Evaluation of appearance The tray-nol ded product

was kept krbrgaddoddd enmox\desits Ahenmhshickiessat enmatvpresel fgnpasstitiged. The

eval uatiog Wwas dgne in case of. 5 nolded rticles to see how many of them
had fern 2%#@’;FO@RﬁmpératHﬁ%B@Ffdlﬂlef)ﬁl%&olgwaWaf SFHISEPRS or their ratio
(%9 shows less sticking of dirt. The results are presented in Table 1. 23

VO 03/066724 P%fl%%ﬁ%ﬁ%ﬁgﬂgwg‘?% éalﬁié!)gio&lhz%ﬂhéﬁmc%d%ﬂfec@mdi ment

Enbodi nent Conp. Pol ycar bonate 100 100 100

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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(1)

0.27 0.27 0.27 Mdld 0.3 0.3 0.3 Lubricant Stabilizer

Pol ycar bonate 100 100 100 Blending (2) W absorbent 0.27 0.27 0.27
(1) 0.08 0.08 0.08

0. 08 0. 08W0.0886673t abi | i zer (2) 0.02 0.02 0.02 0.02 0.02 0OPQ2/USBs/Bd3B3 i zer
(3) 0.02 0.02 0.02 0.02 0.02 0.02 Sulfonate 0.005 0.01 0.005 0.01 - -

phosphoni um sal t
products

Properties No.
% of soiled 0 0O 0 O 100 100 nol ded products

of soiled 0/5 0/5 0/5 0/5 5/5 5/5 nvol ded
UV absor bent:
Cyasorb UV5411

2- (2- hydroxy-5-t-octyl phenyl) benzotriazole (Brand nane:

Cytec Industries.

Met hyl phenyl silicone oil (Brand nang;pid$F437, D.E. Toshiba Silicone Co.)
Stabilizer (1): Tris(2,4-di-t-butyphenyl) phosphite (Brand nane: M2112,
Asahi Denka )
Embodiment | Embodiment | Embodiment | Embodiment | Comp. Ex. | Comp.
1 2 3 4 1 Ex. 2
Polycarbonate 100 100 100
oy
Polycarbonate 100 100 100
Blending @)
UV absorbent 0.27 0.27 0.27 0.27 0.27 0.27
Mold 0.3 0.3 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

24 WO 03/ 066724 PCT/ US03/ 03333 Mol d Lubricant:

UV absorbent: 2-(2-hydroxy-5-t-octylphenyl) benzotriazole (Brand name:
Cyasorb UV5411, Cytec Industries.
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Stabilizer (2): Cctadecyl-3(3,5-di-t-butyl-4-hydroxyphenyl) propionate
(Brand nane: MKAQO50 Asahi Denka Co. Stabilizer 3):

3, 4- epoxywoaBobezy| met hyl - 3' |, 4' - epoxycycl ohexane car boxyl aca/uspBosazl nane:
Sel oxi de2021P, Daicel Kaden Industries Sul fonate phosphonium salt:

Nonaf | uor o- 1- but anesul fonate tetrabutyl phosphonium salt BRI EF DESCRI PTI ON

OF DRAW N fgure .1: P how ng.fern rks _on the. s

convent i oﬁﬁf’ﬁimgﬁlﬂlgﬂ W%&ﬁpﬁﬁﬁﬂ 5?16 P10V UIF ﬁgreﬂﬁg B85 ;trr%@%f’ DE.

t her nopl a sition containing 0.0010.05% by wei ght of

hal ogenat e sgg{r e%lnla)&?gegate of pol ysubstituted phosphoni um conpound per
100% by wei ght of thernoplastic resin. Method for inproving appearance of
nmol ded pr &dabilidey @ddileg(2,8-19blyphénydy pledsgpihtiteol Biaaldo ganat: eblkK241RBon

sul fonate of pol ysubstl tuted phosphoni um conpound per 100% by wei ght of

t her mopl ashgahi Resika C@b WO 03/ 066724 PCT/ US03/ 03333 WHAT IS CLAIMED |'S: 1.
Thernopl astic resin conposition conprising O. 0001 to | ess than about 0.05%

compound poreHEeR ;e 3&‘@%”“%@&&# D o R e
resin co j ASIHD to less than about . 001% by wei ght of
["9% ca'rl\g C(g(ﬁlﬁb;

hal ogenat e onate o po ysubstl tuted phosphonl um conpound per
100% by wei ght of a thernoplastic resin. 3. Thernoplastic resin conposition
ment i oned Stabilizir )13, dbessaicpclohexylmethyl-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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above nentioned hal ogenated carbon sul fonate of pol ysubstituted

phosphoni um conpound i s sul fonic acid phosphoni um conpound represented by
t he fol | oworgobeoresul a (1). [Forrmula 1] RY 0 CX, (CX7}nY( CREm(iShid3333 S' .. CP
FP R R (1) Werein, X represents any one selected froma group of

hal ogen and hydrogen, where X may or may not be the same (however, at

| east one j hal Y, n, mand p varies fromO to 12, Y is either
absent or \)%I‘Aﬁﬂsfszg‘é@wgg)e&from a group consisting of heterocyclic group,

ni trogen, oxygen, sulfur, selenium phosphorous and arsenic, R, R2 and R3

may be the samg or THekhRRddtic RBEh edrfpssitioat@inrigingal.0u1atl lesdyttirocar bon
having 1 to 8 carbon atofis and aromati ¢ hydrocarbon with 6 to 12 carbon

at oms and aRéut €586 dnyt sveiglytdob batdgenatpdo oarbaint sulfortadd ®fcpolyenbsiitotesl 4.
Thernopl astic resin conpositjon nentioned jn claim3, wherein X is
fl'uor | ne. PISSREPDBIDSEMPOIPATPRISHEoBY 3eigBt ofh &iticefi@si n
conposition nentioned in claim3, wherein nis 3 and Rl, R2 and R3 are

i ndi vi dual l'y alkyl i ¢ , " t d
0. 5. Thor mopi et ¢ VTRt EP SRR R ontp R AL RS B P €
t her mopl aghioGt TESIR BIE NSt ApRERnbed Bh@phesulfsrRm dIGpAyBulstiatel | ng of

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]

Rr
$ P
CXs(CXapY{CXIm{CHp ~§-0°  F°
“ I \Rs

Re (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, Ri, 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 tol8 carbon atoms.

4. Thermoplastic resin composition mentioned in claim 3, wherein

X is fluorine.
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aromati c pol ycarbonate, polyether imde, polyester, polyphenyl ene ether,
pol yphenyl ene et her/styrene polynmer bl end, polyam de, polyketone,

acryl oni twolosnbareadi ene-styrene, their blends, and their Ipicanctessssh ot her
substances. 7. Thernopl astic resin conposition nmentioned in claim®6,
wherein thernoplastic resin nentioned above is aromatic pol ycarbonate. 8.

Ther nopl astic rgsin ositl.on tioned..i | ai,. . .0 .aromatic
pol ycar bonat e nenti oﬁlge(’r}pn& agclcfg pl?g(ﬁre{lrpeoglt 031 %&gflgﬁz%e%g%&{ g ngfeﬁ%d for

i nproving &y aﬂarrklf,] ROfarRPRIGEE ﬁﬂ@@kﬂ%ugmmﬁc’%m sQvRAQUca-Boh @8Smban about
0. 05% by wei ght of hal ogenated carbon sul fonate gf pol ysubsti tuted
phosphoni uabeemcuatnt and Pee By wei ght of thernoplastic resin. 10. Method
for inmproving fern marks of nol ded product by adding 0.0001 to |less than
about 0.001% by wei ght of hal ogenated carbon sul fonate of . pol ysubstituted
phosphoni um confoundlhermopestiy resn gampseitiaerepsionsdip claias | whereigpo

03/ 066724 PCT/ US 3/,{.03333 11't' Met.hqd of. i rrgrﬁ%dn?ll% fern marks Oft' m)lgged

product nentrORREpstS 1eFE) M tionRd ARy S RS O SuSHATR GRIHP A & ky!

sul fonate ' d ' c I $So15Hh&RNERe A%,

phosphoni u%nfoné%%p u ?%%#%géﬁgggaggpphga%’oﬁ gvm E%’ fpc?))r %*lal%?l)e.aé[:thrr’rml a 2]

Rt~ 0 ', Rspolyphenylene 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 polycarbonate mentioned above is prepared by fusion method.

9. Method for improving fern marks of molded product by adding
0.0001 to less than about 0.05% 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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CX3(CXz2) Y(CXz)m(CH2)p - S...d9 FP ~ Ra R (1) Werein, X is selected froma
group of hal ogen and hydrogen where X may or may not be the sane (however,
at | east woasobe7%4 i s hal ogen), n, mand p have the val uepchratso®esss® and
12, Y is either absent or it selected froma group consisting of

het er ocycl iC gr oup, nitrogen, oxygen, sulfur, sel eni um  phosphorous and

di d df
U I, SR KA T e e R R A
h 6 b 8
100 L0 42 g50on, WATRANG: B SSBNAS0R TINgLRRas DTN ok i°

mentioned polyslibstituldd phespionivin Sofdparrides ddlfolMet heid gfhdsphoamimg fern
mar ks of m%l ggd pr oduct marllztﬁil oned m%:ljlifeu m 11, wherein n(plcs and Rl1, R2

and R3 andcaaparnd apRygsenteddnsthe foHowing fetsowladdbs respectively, Y is
absent and mand p are 0. 28 WD 03/066724 PCT/ US03/ 03333 14. Method of

i nprovi ng rlr%‘uga?ﬁs of nol ded product nentioned in claim9, wherein

t her nopl asti® i*h nmentioned above is selected froma group consisting of
aromati c pol ycarbonate, polyetherimde, pol yest er, polyphenyl ene et her,

pol yphenyl ene et her/styrene polymer blend, pglyan de, polyketone,
acrylonitrile-butadi ene-styrene, their bbends and their blends with other
substances. 15. Method of inproving fernllnar kJ ﬁ’ nol ded product nentioned
in claim 14, wherein the%ﬁ%ﬂﬁ@hﬂ%d& rrFBpI astic resin conposition is
aromatic poI ycar bonat e. o | Rs

Ra (1

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, R1, R2 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 Ri, 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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16. Method of inproving fern marks of nol ded product nentioned in claim
15, wherein the above-nentioned transparent aromatic pol ycarbonate is
aronmat i ¢ wolopoed7Bonat e prepared by fusion nethod. 29 PCT/US03/03333

14.  Method of improving fern marks of molded product mentioned
in claim 9, wherein thermoplastic resin mentioned above is 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.

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 transparent aromatic

polycarbonate is aromatic polycarbonate prepared by fusion method.
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