8 NOVEMBER 2005 DESCRI PTI ON MODI FI ER FOR THERMOPLASTI C RESI N AND
THERMOPLASTI C RESI N COVPCSI TI ON USI NG THE SAME 5 TECHNI CAL FI ELD The present
invention relates to a nodifier for thernoplastic resin, c@BNOVEMBER 2005
pol ytetrafl uoroethylene (A) and an al kyl (neth)acryl ate-based pol yner (B)
and a 10 thernoplastic resin conposition conprising this nodifier and a
thernopl astic resin (C, further, if necessary, a flane retardant (D) and a
filler (E) are conpounded therein. 15 BACKGROUND ART

Pol yt etraf | uor oet hyl ene, due to hi #' nity and | ow i nternol ecul ar
force, has a nature of fiberiza- tion by a'slight stress, and when
conpounded in a ther- noplastic resin, shows inprovenents in.nolding proc 20
essability, nechanical properties and the |ike. Because of this,

p0|ytetraf|M@U@ﬁﬂﬁﬁ‘#Uk'ﬁ%éﬁﬁ@ﬁﬂAS@ﬁ@'hﬁsmh'hND'@%@mﬁdﬁiﬁﬁTfﬂ1ﬁE§&ﬁ'Ve to
a thernoplastic resin. For exanple, JP-A No. 9-25420 discloses a nethod of

using polytetrafluoroethylemnercapsubat edrhy aust xad® rene/ acrylonitrile
copolymer, for inproving the nelting speeds of various resins typically

includimg a polyvinyl <chloride resin. 1 8 NOVEMBER 2005 When

pol ytetrafl uoroethylene is used in a flanme- proofing resin conposition, it
is generally known that fiberizaEHWNTdPer OfELM a resin performs an effect
of suppressing fire spreading by dropping of flanme drops in 5 combustion.
Particul arly, thEhe Psepeséntinyemtian xglased veqai refhtefofor

flame-proofing of resin materi- als, and regardi ng housing materials of OA
|nstrunentsth§ﬁ@ﬂpéés66ﬁpﬁﬁéﬁ§ ﬁHWRQﬁ%9QﬁKP?%%tFFR%f15ﬁ6°869§§€P€

electric apgAkancgs suclik ﬁ_t éah;%é¥¥ﬁ é%mg gstr nhs an%_the i ke,

there is a ong dési re oot i ng eR7eds se C dstion danages
Furthen, thehe dR6HEASE 16N r‘é!%'lguhtoonﬁﬁféﬁ?é&n'@oﬁﬂ?kggﬂﬁéstﬁﬁg feRldica- tion

of formof instrunents cause a requirenent for ~higher flane retardancy of

resin materagdisa theYheplpelicetrafinior@e hyheorets UsedetBsaaltrhgr rD-
plastic resin conposition, it is known that fiberization thereof in a resin
perforns effeehs okteambdamei P )t kend relfiilbasi pP) odkra cespopnpeeventi ng draw
down in blow nolding, preventing jetting in injection nolding, de 20
creasi ng spekefegngravity in foam ng nol di ng, inproving

15 BACKGROUND ART
Polytetrafluoroethylene, due to high crystallinity
and low intermolecular force, has a nature of fiberiza-
tion by a slight stress, and when compounded in a ther-
moplastic resin, shows improvements in molding proc-

20 essability, mechanical properties and the like. Because
of this, polytetrafluoroethylene is conventionally util-
ized also as an additive to a thermoplastic resin. For
example, JP-A No. 9-25420 discloses a method of using
polytetrafluoroethylene capsulated by a sty-

25 rene/acrylonitrile copolymer, for improving the melting
speeds of various resins typically including a polyvinyl

chloride resin.



appearance in extrusion nolding, and pronoting the dis- persibility of a
filler in a resin conposition contain- ing the filler. However,

pol yt etrafl uor oet hyl ene has poor conpati- 25 bility with nosg§ NOVEMBER 2005
thernoplastic resins, and it is dif- ficult to uniformy disperse

pol ytetrafl uoroet hyl ene and an aggregate tends to be formed, only by adding
2 8 NOVEMBER 2005 pol ytetrafl uoroethylene to a resin conposition and sim
ply blending this. The aggregate of polytetrafluoro- ethylene causes the
poor appear anc‘éthgn ?E%cm%@c?@'ré‘ﬂ'%?eth{;%k@e%s hg%egﬁe% & naddi tion amount
necessary for manitestation o ame’ retardancy and tends to invite :
decrease l&dmh@lpééirpr@@ﬁﬁéwgiéﬂphiesilsrrg%te_raﬁ;ysmmcec@%d the like.
Because of such a reason, there is a strong desire for a technol ogy by

whi ch t he funid0raa t 1hs pe s+ 88f of npal ¥t st hapbuabeakhuhere fiekta dther mopl asti ¢
10 resin conposition can be conducted easily, and flane re- tardancy can be
i nproved, dup@teENgh@ Sied | spAreaaingf byt dropbehe afe fdameertricpraliry trial s
in which by using a m xture of polytetrafluoroethylene with an organic poly-
mer, pb6l yteintafduiorowet Waenecisadigpetbedesiscessknitlly absiand the fl ane
retardancy of a thernoplastic resin conpo sition is inproved. For exanple,
Japanese RatsarePpprduleenedh Pabl féanpoRTEIPIBY RE. r5sgrgadesdi bes t hat
flame retardancy s inproved Lf a. powder obtained b ,nixing\a

pol yt et r afdfor Bt hyT AT A+ RpePSPBARINE2 &R TaA 52@fw9%i&”ﬁﬁﬁﬂ 'esed pol ymer

di spersion _and co-coaqul ating__the m xture is ysed and tp#s wder is added.
However, 1 lﬁf(ﬁﬁ%ﬁ%ﬁeﬁ%lcgﬁbﬁggffoﬁnﬁifheaﬂﬁgfytgpﬁa qmégkuﬁthylene

di spersi %wéwiénagﬁp{rg@&ssvgexh- hased 100k JIT, (yu%fw Si QL rhen

tenperature in co-coagulation is 25 too [ow, coating o

pol yt epr afdiprpel iyl €ene Wi kB, aghare- iBBhLi Gt\Homy dRased FQry NErakecones
difficult, a mxture of fine particles of an aromatic vinyl-based pol yner 3

8 NOVENMBER 20851 rs5g ngd ed body aviet Boabsekfi oadlienediesubs tFanash af, nitieial

pol ytetrafl uoroethylenes is formed, and the resulted powder m xture shows
poor handldewreare flowadighty, dandeadiesper ¢ihbidknessi mndhe aniey iopt asti ¢
resin of the powders 5 becones insufficient. By this, there is a possibility
of occurrenc L vEPFat PHNIPAtBRBFBLEFY CHUSRad FESKYIFE Pre Vit i on of '

dr oppi ng q&_fhgnekgg$gsri acggbust%gn agd tg_r%,o %Hrs_also a possibility
of decreass 9T het&F - ?gcﬁ appéaranc&sof’ g‘%ﬁidﬁg‘artlcle due to poor dis
10 peRsibility.yhen polytetrafluoroethylene is used in a thermo-

plastic resin composition, it is known that fiberization

thereof in a resin performs effects of enhancing the

melt tension of a resin, preventing draw down in blow

molding, preventing jetting in injection molding, de-

20 creasing specific gravity in foaming molding, improving
appearance in extrusion molding, and promoting the dis-
persibility of a filler in a resin composition contain-
ing the filler.

However, polytetrafluoroethylene has poof compati-

25 bility with most of thermoplastic resins, and it is dif-~

ficult to uniformly disperse polytetrafluorocethylene and

an aggregate tends to be formed, only by adding



Thus, in the case of obtaining a powder by m xing a polytetrafl uoroethyl ene
di spersion and an aromatic vi- nyl-based pol yner dispersion and y
co-coagul ating the m x- ture, tenperature in co-coagul ati on & NOVEMBIER 260
near 15 the boiling point of water as possible, therefore, work- ing safety
and productivity are not practical. Further, Japanese Patent Application

Lai d-Open (JP- A) No. 9-95583 describes that a powder obtained by po-

| yneri zing an organi ¢ nononer in the presence of a 20

pol yt et r afddugreaiyd B1s- SHSPET Sh @Ne b Sa exe€el h eBbmpds h8RondbkhBgs ikewever, the
particle size of an organic polynmer obtained by polynerization in the
presence @flya blpaldie] refidior cBtidyieneegaspessi palyseneufdesepi-bed here.
Actually, with the technol ogy described specifi 25 cally here, a tendency is
mani f est ecktihy lwhiec v anrers ttlee oot emppodrpotyt efr af haddedt hyltardei,s hi gher,
the re- sulted powder gets larger particle size, and the flow 4 8 NOVEMBER
2005 abi | ifturtdfent hel povihese detheas@dit Nanepyounhi sepewdery $Rdws a tendency
of decrease in handling with increase .in the content of

pol yt efr aflaidriGstint e ofwelree che ke r pander ane hPRed &Pt ANY1tRer nopl astic
resin, thereis a 5 ossibilit%%that poor disgggsion.in a thernoplastic

resin co 1S %GIT | (ﬂﬁﬁﬁﬁﬂl% rEFRg Et?8§gF iﬁflﬁppéﬁﬁergﬁlﬁﬁe surf ace
appearancg4ﬁégﬁgﬂﬂ(¥%iEg{%ﬁle.Bégauggngkegh?gogfrggggggrk%g&%oqsof an

acrylonitrile styrene-based pol'yner, di Sposa remal ni'ng acryloni- 10

trile mononer- 4l $4y1e0er IPNYMEL-RREHUS GENBY MIUS cGOShe uBRY ok burni ng
thereof, there occurs also a possibility ™ of generation of a toxic hydrogen

cyani de gasi fgeais tde oﬁ%é’i%ﬂf@ﬁf&fEu@i’&é@ﬂ?ibﬁ%ednp@' YRekmopdpandse Pat ent
No. 2942888 describes a netho

d of 15 obtaining a powder show ng excell ent
di spet 8i biddsiyn afompgued it b af dnobeetbpieneedbyapaliynerind i@ amevin®H - based
nmononmer in a dispersion obtained by m xing an organic polyner particle
di spersi ortaasiposedc ol o Ahkydvedebh) addyhat e kawildg adouot3@fcartbon at ons
with a 20 polytetrafl uoroethylene particle dispersion. However, in this
met hod, an al kyiP§FRtIgacFyratet basedlporyiels 18btvhisdd by OHidY & kyl

(met h) acr Iaggnpavigq%5£$o 30 farbon Et?ns is.ggfd for.%hecpur gse of
i mprovi ng "tHe " di sper’s? TEEAhEUBEPGERY &FPudroét AV 7€ “a Riotdyol e 25 fin
Fes'”1_aHQEHEGﬂdh§€é%£§f£ﬁ$¥%e£ﬂgﬂeﬂg'XQ'Qﬁiper%%%' b%%esQ%UTfynafly use
in engineering plastics 1s not considered. so in dispersibility thereof
and storagmd thNNMEMBER-2088dancy of a thermoplastic resin compo-
sition is improved. For example, Japanese Patent Appli-
cation Publication (JP-B) No. 5-8749 describes that
flame retardancy is improved if a powder obtained by
mixing a polytetrafluorocethylene dispersion and an aro-
20 matic vinyl-based polymer dispersion and co-coagulating
the mixture is used and this powder is added. However,
in the case of co-coagulation with a polytetrafluoro-
ethylene dispersion using an aromatic vinyl-~based poly-
mer dispersion, when temperature in co-coagulation 1is
25 too low, coating of polytetrafluorocethylene with an aro-

matic vinyl-based polymer becomes difficult, a mixture

of fine particles of an aromatic vinyl-based polymer



stability for a long period of time of a powder, there is the room of

i nprovenent. JP-A No. 2000-63652 describes that an al kyl

(meth)acryl at e- based pol yner and pol ytetrafl uoroethyl ene 5 &NOVEMBER 2005

i nprovenents in the draw down resistance and flane retardancy of a

t hernopl astic resin conposition. How ever, in this nethod, individual
powders of an al kyl (neth)acryl ate-based pol yner and

pol ytetrafl uoroethylene are mxed with a thernoplastic resin, before

mel ting and ;1§ kngadi ng dihef 6ol £ anghd heges i 8s@aRLESbR hivkyalihat dis-

persi on of polytetrafl uoroethyl ene becomes poor and no good appearance of a
mol ded ar tgdaha dis- dMMideskt 1Y) SCLOSURE £ FEE, | IWVENThON b8 uThedr esent

i nvention has been investigated for solving the problens of the

above- mentgared eonantd aitedws t pebnochagd esnganddt fié cotjbddti tiyherseef is to
provide a nodifier for thernoplastic resin which provides, in add- ing to a
t her nopl astisperesini 1 yghi disiper shbirhopyast i20rpshint etfr afhleueroostemd ene and
can ingrove various physical properties such as excellent nechanical

proper bi edennhes |gmufftareahcy Bridthhe, | therby iadai mossibidridsf in  snal |
amount, and a thernoplastic resin conposition ob- tained by using this. 25
The preset! iFRRHIGIE hale YHEERELORI Y sPHAPBY Yo O fafmEdilf &Site g

bove- ment i oned obj ect, and | t foynd that .
oLyt et 1 af UL Y1 e EORRRT R g nbUF T of 086 8 ROMEMEEASI005 . af ned by

_ | _ i_ni 70% b i gh
ust ng " Aidle (EIDACIY A ¢ based Ol UeE e pABING T GOy ot o

nore of a cons uni

al kyl — groydhayl g o 1 O 4o £35 bRB1 BLAME rREET @F B PR fXGRls 5 | ent effect,
| eading to conpletion of the invention. Nanmely, the present invention

relates tparsmlifitey. for thernoplastic resin, conprising polytetrafl uoro-
ethylene (A), and an al kyl (neth)acryl ate-based polyner (B) containing 70% -
by wei ght or nofleaf n constcasienbflObtinihicgnposeddsr dry alideydng a
(meth)acrylate carrying an al- kyl group having 1 to 4 carbon atons.

Further, torely Lyowenthvhenel diepersiant Rachsn plusiate G e5in

conposi tion ohtai ned by addi ng the above- nmentioned nodifier to a

g9
t her mopl asti 13T h RO YBoT t haEPEESLRB it ERr SR IHETLNg the mix-
pol ytet rafi wor oeldiyleng (Al 18 0088, 519 .29 AR, Wl Al based on 100
%I p 7 ﬁ S g . ) g a %

parts by weight of * ermop a rc-resin Cf,_an her nopl-astic resin
CONPOgit | %&Wifﬁ@gpégﬁ% %!)QPV%'EFEN Lonedsaadiifd erohe tRS Pl @St c resin

(C© and a flame retardan , or 20 the above-nentioned nodifier,
t hermopl asing $£8é4y (Add productivity are not practical.
Further, Japanese Patent Application Laid-Open (JP-
A) No. 9-95583 describes that a powder obtained by po-
lymerizing an organic monomer in the presence of a
20 polytetrafluoroethylene dispersion is excellent in han-
dling. However, the particle size of an organic polymer
obtained by polymerization in the presence of a
polytetrafluoroethylene‘dispersion is not described
here. Actually, with the technology described specifi-
25 cally here, a tendency is manifested in which when the

content of polytetrafluorocethylene is higher, the re-

sulted powder gets larger particle size, and the flow-



and a filler (E). In the present invention, "(neth)acryl” neans acryl

and/ or met hacryl. 25 BEST MODES FOR CARRYI NG OQUT THE | NVENTI ON The

pol yt etrafl uoroet hyl ene (A) used in the nodi- fier of the prgs®OVEMBERRR006N
i s obtained by polyneriz 7 8 NOVEMBER 2005 i ng nononers contai ni ng

tetrafl uoroethyl ene as the main conponent. The pol ytetrafl uoroethyl ene may -
be copoly- nerized with other nononer in an anount not deteriorat- ing the
desired properties. As the copolynerization 5 conponent, for exanple,

fluori ne-cenhaicRi RG QRS IS, SUChie BSc hexaf | UPXRPT PPYLRNE, powder
chlorotrifluoroéthylene, fluoro- alkylethylene, perfluoroal kyl vinyl ether
and the |idkews fd uarMdersprifidédgead Kyln (MBLd) 86g Yk atRsisdebaas per-
fluoroal kyl (meth)acrylate and the like; etc. are 10 listed. The anount of

t he copol yinenihzatdcort ecanpoiend sy t ¢ tsr of bi eradt lyy 1686 by Weeghsuoh kess in 100%
by weight of the total anobunt of tetrafl uoroethyl ene and copol yneri- zation
conponent ovilee pal ytietadafWitdr cetthlye¢emeplédgtic peeferabhgraots &5 an
aggregate but a particle having an average' particle size of 10 gmor |ess.
The al Ryl Rogstibiddty dthathaear pdi spersi®) iked PRermRBLABHLFI er of the
present invention is a polyner con- %ai ning 70% by wei ght or .gore of a
const i t uerft®SdMi CTHRZAGF et dF2EHeal k?/ﬁ‘e‘%%?‘ﬁ)%cFﬁVﬁtﬁecéPr HAg an al kyl
group having 1 tq.,4 carbon atons. The al kyl (neth)acryl at carrying an

al kyl grodp a\ﬂnngdlf' 0 4 T b%%p%?’f)%c%a%¥ De™p ?‘%/gre?u\rll%é‘dfﬁy rgai cal

pol ymeri zat i Qn,. .0 Y. [ i ndet i 1. t.he _present invention,
since 25 ﬁéén%ekeyﬁ%(%ggt@J”ﬁé%égg??y?ﬁgggng%Fgﬁhg?%ﬂgehavi ng 1to 4
carbon at ¥ dchdlsfbed Mo P! sabibbi 106 PohyiRtL haf EQQFQ%M ene in
various thernoplastic resins 8 8 MBER 2005 and thernoplastic el astoners
is nore exodlleemtorasnexOmndad €l #hé hmenonent hesak pabymetsatbuar,oet hyl ene-
containing nodifiers. Further, the alkyl (nmeth)acryl ate-based pol yner

mani f est s angl pashigining tiefegbnetheroncofunst akbe gaposaibéAbdast i on,
additionally, shows a signi ficantly smaller anmount of npnoners remain- ing
in conpl etci%r‘ﬁed?eﬁfcﬂlﬁfér? za‘%i’b‘h’,‘l‘én%Y%F%%ElegyPB\]/\fiel 8ad 6mnoBn¥Pfonnents, as

conpared w th .conventional acrylonitrile-styrene-based polynmers. 10
Specific @)?arrﬁ}lo&ltoﬁl]t%_esaté‘f’k Ie'(l?@?ﬂﬁtlae? Y%\?g'car-

Japanese Patent No. 2942888 describes a method of
15 obtaining a powder showing excellent dispersibility of
polytetrafluorocethylene, by polymerizing a vinyl-based
monomer in a dispersion obtained by mixing an organic
polymer particle dispersion composed of an alkyl
(meth)acrylate having 5 to 30 carbon atoms with a
20 polytetrafluorocethylene particle dispersion. However,
in this method, an alkyl (meth)acrylate-based polymer
-obtained from an alkyl (meth)acrylate having 5 to 30
carbon atoms is used for the purpose of improving the
dispersibility of polytetrafluorocethylene in a polyole-
25 fin resin, and use in resins other than polyolefin res-
ins, particularly use in engineering plastics is not

considered. Also in dispersibility thereof and storage



rying an al kyl group having 1 to 4 carbon atons include nethyl
(nmeth)acrylate, ethyl (nmeth)acrylate, butyl (neth)acrylate and the |iKke.
The al kyl group may be |inear or branched. These can be usesINOVEMBER 2006
com 15 bination of two or nore. Particularly, polyners con- taining a
constituent unit conposed of nmethyl nethacry- late in an anount of 50% by
wei ght or nore, nore pref- erably 70% by wei ght or nore are preferable since
a pow der excellent in handling and storage stability is ob- 20 tained. In

preparing Jtne ;al;ky) M}ﬁéﬁ?@yfﬁ%ﬁ?ﬁ;gg Q?JnXWBE a( BbwaRthen pmnoner s

copol ynerizable wth t acrylate carrying an al kyl group

having 1 tQ 4nhLaldRRN St oo £dfeEntised in an amount of 30% by wei ght 25 or
| ess. Exanpl es of other nononmers include vinyl ether-based nononers such as

vinyl methyl ethergpvhanpb. ebhyl-cakBer dand dihed ikest vamyillear boxyl at e- based
nono 9 8 NOVEMBER 2005 ners such as vinyl acetate, vinyl butyrate and the -
i ke; ol ghiet-hhased oo sed usdhll mseet Aytiepel ypeopgrliféneroeddry lsuteyl ene and
the |ike; diene-based nononers such as bu- tadiene, isoprene,

di met hy! bisthadi e rmwkndretd i ke; thaddravwothen memomtescePand ddlaard y, it is
preferable to use an al kyl (nethlacrylate-based pol ymer (B) containing an
al kyl netfdesdeney & ryi e arenl k§t1gr sapLlRa¢PR§OE it 2 -catl°"bon at ons and
an al kyl acrylate carrying an_ al kyl ,grqup.10 having 1 to 4 carbon atons in a
total anmoGEhherediiiot MR dy h%?b%i‘gl‘}glrrﬁ?@ge\?ﬁeﬁfaﬁnal YInethacryl at e
is singly u ,_Iq s higher, a fine powder is nerat ed i |.ar ge anount
in recoveﬁfﬁ%ﬁgfﬁb ?%eEi%f%%mﬂ%iyﬂgﬁdﬁﬁﬁgpoﬁgﬁ% R Wﬁﬁﬁé{QMﬁ.é%WMen an
al kyl acryl.al &i,8£0Mdp dai ggmoggag%r%es%q RRMeTe Rl &qur;@( drfq i mproved.

In this case, It 1s prefera that t content of the al nmet hacryl ate
is 50100 Q% veiahdrawe, thgaconteat is0h Eagsabmlitaycraﬂaai is- 10 to 50%
by wei ght, and powder property is best with such a conposition. 20 The

wei gh- avensage inol el @l yeeé gha £ (M oethyhenal bekypmeisnmgidyraanyd ate- based
polymer (B) is preferably from 20,000 to 4,000,000, nore preferably from
20, 000 t o 9omED, 0= a tdeee M | 8 100d600agtkikdss ist hewd tissl.a ten- dency that
flowabilityis not deteriorated in adding a 25 nodifier to a thernoplastic
resin. Particularly from the standpoint of physical property balance, Mvis

fur- ther preferably frcngfghggguﬁg 891988-1E0£§T%%hﬂs a 10 8 NOVEMBER 2005

15 The present invention has been investigated for
solving the problems of the above-mentioned conventional
technologies, and the object thereof is to provide a
modifier for thermoplastic resin which provides, in add-
ing to a thermoplastic resin, high dispersibility of

20 polytetrafluoroethylene and can improve various physical
properties such as excellent mechanical properties and
flame retardancy and the like by addition thereof in
small amount, and a thermoplastic resin composition ob-
tained by using this.

25 The present inventors have intensively studied to
attain the above-mentioned object, and resulténtly found

that a polytetrafluoroethylene-containing modifier ob-



val ue neasured by gel perneation chromatography. The nodifier of the present
i nvention conprises the above-nentioned pol ytetrafl uoroethylene (A and

al kyl  (nmeth)acryl ate-based polyner (B) as the nmai n conponend NOVERMBERQ00§
the ratio thereof, it is preferable that the proportion of the

pol ytetrafl uoroethylene (A) is from 0.01 to 70 parts by wei ght based on 100
parts by weight of the total anount of them In the nodifier of the ‘
present invention, the content of the polytetrafluoro 10 ethylene (A) is
pref erabl ¥ fimem 20, tos Q90 by yELght (me AR 8c By Bheeabhyclr pol1¢Reko 70% by

wei ght. Wien this content is 40% by weight or nore, the addition effi-

ci ency of cddme amddidd eT0% oy mps Dyied, oanflo nbear 78% bystweught anikess, there
occurs a tendency that dispersi 15 bility and processability are not

det eri or atcethp d=ord extargt ealkel nooeth pacoflahe paesentgi auealkghd is obtai ned
by a nethod [first production nethod] in which nononers containing 70% by
wei ght or grone dfavaimg al ke § netrherrgytane parf9rng anvarkyexgedup having 1
to 20 4 carbon atons are polynerized in a dispersion wherein the

pol yt e?r afieidr cEidAtenel §2J 1 parte cFeBrhatving ah hbe &P¥EBTHAPticle size of

0.05 to 1.0 um.are dispersed, to form an.al kyl . (peth)acryl at,e--based pol yner
0B then . Sonfare ot et rho rUR T i ah APLBERS ba Ay BORGEAEE 95 1 &t od

or spray-drie F e | e : i fi ent - invention
i s obtai ngrﬁrb%hae%e?%%%{%s%c%%%f o%cﬁ% ?(l)%?% %8%&%%&1%8 met hod] in

whi ch a dispgnsdan Mi@f,r eifa the QPJL%’i ethdehh 5@98@8&9%39@@(&1%@&! cles

havi ng an avérage particle size of 0.05t0 1.0 gmare disperSed is m xed
with a digpersiie wWieiei 1ot hiey akkyght nethpaeeybat a- basedipaknt5 ner (B)
particles containing 70% by weight or nore of a constituent unit conposed
of anl@l kydnifthretdneesed ad£ acaallyyhg(mathl) kykydrobapchaviynggl ano ad -car bon
atons are dispersed, then, solid conponents in the m xed disper- sion are
coagul at ed¥dr Fpray-liryees 10t @ohgupBPPBnabPmsel i d conponents in the

di spersion according to the first production nmethod and the second ‘
product i on net HotF i betkonetet et +oyeRkinpl E21Byeput® &i AGeEMem i nto hot
wat er cont initnlgt,la di ssol ved metal SﬁLgirslgfcihbasagglici umchl oride, magnesium
sul fate afd Ghe 15 Tike anGPSat ' ng PRem 6t §pray Bﬁyi ng can be con-

duct ed, fqrer%aaﬂ)é&,m@aiﬁpé@y{@gatbﬁe@ﬂegﬁkz§l§,t?el uLken iksekt. ¢ndhen nonomers

contai ning 70% by weight or nore of an a met h) acryl ate carrying an -

al kyl1gr ouphhasdigerdt of the polytetrafluoroethylene (A) is 0.001
to 20 parts by weight based on 100 parts by weight of
the thermoplastic resin (C); and a thermoplastic resin
composition comprising the above-mentioned modifier,
thermoplastic resin (C) and a flame retardant (D), ox

20 the above-mentioned modifier, thermoplastic resin (C)

and a filler (E).

In the present invention, “(meth)acryl” means

acryl and/or methacryl.

25 BEST MODES FOR CARRYING OUT THE INVENTION
The polytetrafluoroethylene (A) used in the modi-

fier of the present invention is obtained by polymeriz-



20 to 4 carbon atons are polynerized in a dispersion wherein the

pol ytetrafl uoroet hyl ene (A particles are dispersed, to formthe al kyl
(meth)acryl at e-based poly- ner (B), then, solid conponents i$INOMEMBERR208% on
are coagul ated or spray-dried, to obtain the nodifier of the 25 present

i nvention, or when nononers containing 70% by weight or nore of an al kyl
(nmeth)acrylate carrying an alkyl group having 1 to 4 carbon atons are

pol ynmeri zed 12 8 NOVEMBER 2005 to obtain a dispersion of alky

(met h) acr yi & enbasedrs POLYIRE nE By RRELLENESy S8R dl) S disRerRaon is m xed
wi th a dispersion wherein the polytetrafluoroethylene (A) particles are

di sper sed,caisbsoht d CORPOPENYSckRalENBo? @Iy lled HaSPesiupbsTe-coagul at ed
or spray-dried, to obtain the nodifier of the present invention, it is

pr ef er abl end ©i £odhduLt h potyeer ndabmer 36 thataridtavertagetqardrate size of
the al kyl (neth)acryl ate-based polyner (B) is 0.05 to 0.15 gm (nore

pr ef er abl yi)y 05h¢ odds drgd 1prnpertineshe alskyhe metdo)latretd iatatbased pol yner
(B), when the content of an al kyl (nmeth)acrylate carrying an al kyl group
havi ngo1 terHperedon BPOMEXRBPTE% By uweiigift-comtdiagang pakafeus asghwhen t he
content of nethyl nethacry- late is 70% by weight or |ess, handling and
storage st@8 15eRAf1E9rPBFORYLERE / pENLOF OFF 1thi v rore el §sul £ 1 9T powder

I : desirably.. The di ' | yit et.rafl t hyl -
ol 5 cart DEY DRt hERS by ERGF EPBRoBT ISt g oIS Gont bR hg
tetrafl uorpglly] ene.ag. Lhg; 'jﬁllﬁgﬁpﬂ%%’%th- 23 udders, a3 &{%89-““”0' ally
avai | abl e product ((fraae na of "t he aqueou I spersion o

pol ytetraffuospsi vl 1 eRethiMhcRyibicel 8%d FHONE JAD- ot AD-236 manufactured by
Asahi Fluoro Polyners K K.; Pol yfrone D1, 2 manufac- tured by Daikin

| ndustioi eslidtéd; TehkoamdQadtmeiukae 2o ddinack hiyzdd tsiicihponéntsuor o
Chemcal K K, and the Ilike are listed. The dispersion of alkyl

(et h) acr ylaterdbhseabppl $033bg NEVEMBER 2005 svein (1B)0 pary iweeshtonfai ni ng
70% by weight or nore of a constituent unit conmposed of an_ al kyl

(et h) acr yFa@ etokat r gnagnan Al ket rgfdie teati Myl ang nd capBRhYBEBHE i s

obt ai ned by enul sion pol ynerization, mni enulsion po 5 |ynerization and the
li ke of noPOWEPS CORPANAPAG 70% by weight or nore of an al kyl

(meth)acrylate e Lé%ﬂgtég‘@ragllh%'ro%'%.gxgﬁﬁg‘\ae;inggg) 4 Ppéef@EQQQYaE%B- The

enul sifier whic e used inthe ( rizations 1s n par- ticularly
restrijct edan agg£oHy Bt barakl ykRQWN VA4 VUSy an average particle

size of 10 um or less.

The alkyl (meth)acrylate-based polymer (B) used in
the modifier of the present invention is a polymer con-
taining 70% by weight or more of a constituent unit com-

20 posed of an alkyl (meth)acrylate carrying an alkyl group
having 1 to 4 carbon atoms. The alkyl (meth)acrylate
carrying an alkyl group having 1 to 4 carbon atoms can
be polymerized by radical polymerization, ion polymeri-
zation and the like. In the present invention, since

25 the alkyl (meth)acrylate carrying an alkyl group having
1l to 4 carbon atoms is used, the dispersibility of

polytetrafluoroethylene in various thermoplastic resins



10 emul sifiers can be used. For exanple, anionic surfac- tants such as fatty
acid salts, alkyl sulfate salts, al- kylbenzenesulfonate salts,

al kyl phosphate salts, dial- kylsulfosuccinate salts and t he 8§ NOYEMBER 2005
surfac- tants such as pol yoxyet hyl ene al kyl ether, polyoxyethyl 15 ene fatty
esters, sorbitan fatty esters, glycerin fatty esters and the like; cationic
surfactants such as al- kylamne salts and the |ike, can be used. These

enul si- fiers can be used alone or in conbination. Wien pH of the

pol ymeri zafion syshem st {& £9aEPBme29 abkabinec-stde1dependi rg@n the kind
of the enmulsifier used, a suitable pH controlling agent can be used for
prevent i ngodwyed ok ysh Scohivantabkyl paetbraenylabeoekxgmenples of the pH
controlling agent include boric acld- potassium chloride-potassium

hydr oxi de, cqrot assingn dodyf 26rdr ogeénrphesphathe- dilggdi um hydr ogen phosphat e,
boric acid-potassiumchl ori de-potassi um carbonate, citric acid-potassium
hydr ogen cinetlpacpptassibasdihpdiggen 14n8fREVEMBERP26GS bplagphatie- bori ¢
aci d, disodi um hydrogen phosphate-citric acid and the |like are listed. As

t he poPynme¥¢perabhonnefiat bPxisedapniporprerpzaonyi o dat iomadi i
(meth)acrylate, for exanple, single i conponent systens of water-soluble

i ni tiatorsSYWoi -skehtbl e2PhiYi ARELS eI ofTPHALI RE0FEPEMEFEdSL™ it em ar e
listed. As.the.specific exangles gf t he m%ter-solgble L@ ti%ﬁqgs, i norganic
initiatorsl%%chnagoﬁp%%FéﬁPf £ ePOANBCEREOI-RE  af8 Y PECIG°As 16 specific
exampl es ofo10 bheogit:sohuble | 0Ll .8hBrs.eq0LIan 6. Rekandes such as t-
butyl hydroperoxi dé, cunené hydroperoxide, benzoyl per- oxide, |auroyl

per oxi de aggr%bgnitggieaggyggHQQBQQ§d gRdymkhe .l i ke are listed. Specific
exanpl es of the redox type initiators include, but not limted to,
initiavors 15 obppatnedcbyxanpbeni bg the abaye- reetihoredyilraegaids- | Ni -
tiators with a sulfite, hydrogensulfite, thiosulfite and the |ike,

i ni tiatorsrpbtai ardabyytogbprpngatvhegabove- 4nertrbome e termganing lpeteoxi des and
azo conpounds with so- diumfornal dehyde sul foxylate and the Iike, and the
20 |ike. ChetbYltheetherabplasei ceotdyiln (Feipdsctivdideof A&l present

S0 that  hEREBAT BREVORET HE™ syt ORAT U BerTfeng CAP FE n 0. 001 o 20
P, o1 208 Daref ARIOC S B WL Wk P Sherlantic (oo,
this nangepi RaPOb)t 8Fr 8wdS0r more. Particularly, polymers con- ’
taining a constituent unit composed of methyl methacry-
late in an amount of 50% by weight or more, more pref-
erably 70% by weight or more are preferable since a pow-
der excellent in handling and storage stability is ob-
20 tained.
In preparing the alkyl (meth)acrylate-based polymer
(B), other monomers copolymerizable with the alkyl
(meth)acrylate carrying an alkyl group having 1 to 4
carbon atoms can be used in an amount of 30% by weight
25 or less. Examples of'other monomers include vinyl

ether-based monomers such as vinyl methyl ether, vinyl

ethyl ether and the like; vinyl carboxylate-based mono-



8 NOVEMBER 2005 f huor oet hyl ene conponent is uniformy dispersed in the
thernopl astic resin (C), giving excellent nmechanical property and fl ane
retardancy. As thernoplastic resin (C), conventionally known8 NOVEMBER 2005
thernoplastic resins are listed. The term"” thernoplastic resin” referred
toin the present inven- tion is intended to include also thernoplastic

el astom ers. Specific exanples thereof include engineering plastics such
as styrene-based resins (St-based resins) 10 such as polystyrene (PS), high
i mpact polstsyrfRe (4 Re)ny I Bty acL Yl &t £51 YE€P9ra@ROLYIRER heMI)i keacr Yl oni -
trile - styrene copolynmer (SAN), styrene nmaleic” anhydride copolynmer (SMA),
ABS, ASA, ARS iandhddwl Indmaes ysh€h desétbyldebapedpisinks) isuch as

pol ynmet hyl met hacrylate 15 (PMVA) and the |ike, polycarbonate-based resins
(PC- basedutgdiems) ,amqpblotem dekdaseétleneshbasefd PAehasedsr esichsps bu-

pol yest er - based resins (PEs-based resins) such as poly- ethylene

t er epht haltada erRET)L s quotartrut yd enet hetephadataceandPBle ddadethand ke,

(rmodi fied) polyphenyl ene et her-based 20 resins (PPE-based resins),

pol yoxynetth1een L BEaaF Sesi ns  ( POV based resins), pol ysul f one-based resins -
(PSO-based resjns), polyaryl ate:based_resjns (PAr-based resins),

pol yphenyl ene sPl?Irftglcféf rre8i h3 ?F@g‘?’é%ggﬁ Bsi'is) an taljrg('ryr}npl astic

pol yur et hane- hased r.esin PU- based res ins) and the like; ;polyner alloys
such as PC eatsgcf“cr elsa.‘tn%“%é%%%e%O Fh égﬁof/gnsﬁ%ﬁlg? =¢/ ﬁggyrlesi ns and the
li ke, PA- i t-Ep]gJ%«; esjn y h ; MBER 2005 PA/ ABS
resins and the Clrﬁleﬂ%&: basegnﬁei{1 n?g{#go?é??ﬁ h%?a%ég’ ra'esmigr\ll%al | oys such as
PA/ PP and e dudsgs d¥e hasedikyeshbtPEst basadriesigh adl laQ%s, 1sutb s PC/ PBT
and the |Ilike, alloys of nutual polyolefin-based resins such as 5 PP/ PE and
the | Lke, HREhaded o esidnBbboystsughiasa PPEAH BGoubRREAPEBEe APEHMPA and t he
| i ke; polyol efin-based resins such as poly- a-ol efins such as pol yet hyl ene,
(ul - tra) 10whiensiitghpobyenbyeeneWheol gpr opilyénae thalopyi-atteeries

pol y- 4- nmet hyl pentene_and the |i ke, copolyners of 10 nutual a-olefins such as
et hyl ene pridiBHYerte 9ok 1 et higheeneablit BRePEYASKY Msr IRTHATGTE But ene
terpolynmer, and the like Iggﬁ)g{))g%ners of _a-qlefins wth various,mnoners

| ]
such as a:%aéi%esllaé‘hoeu% iyt E1REp3I PREFSTat AU PSYEISS AR ate
copol yrer . &f 't@ﬁé@é@%'wﬁﬂ?a&ﬁ¥ 18n! Qﬁgy@@%%f"ﬁrﬁe eit{y%oer{‘—e/ mal ei ¢
mer, ethy

anhydri de copol yner, ethylene/acrylic acid copo _ ene/ gl yci dyl
met hagry| at POl ydTel ovddids § hgndi KBwaapdpt-BeenRp! ast iigpavast Oner$ such as.

pol yl actic acid, polycaprol actone, .
this case, it is preferable that the content of the al-
kyl ﬁethacrylate is 50 to 90% by weight and the content
of the alkyl acrylate is 10 to 50% by weight, and powder
property 1is best with such a composition.

20 The weigh-average molecular weight (Mw) of the al-
kyl (meth)acrylate-based polymer (B) is preferably from
20,000 to 4,000,000, more preferably from 20,000 to
100,000. When Mw is 100,000 or less, there is a ten-
dency that flowability is not deteriorated in adding a

25 modifier to a thermoplastic resin. Particularly from

the standpoint of physical property balance, Mw is fur-

ther preferably from 20,000 to 50,000. This Mw is a

10



al i phatic polyester resins essentially consisting of an 20 aliphatic glycol
and an aliphatic dicarboxylic acid or derivative thereof, bio-degradable
cellul ose esters, polypeptides, polyvinyl alcohol, starch, &8NOMEMBER2005
chitinchitosan, bio-degradable resins such as natural |inear

pol yester-based resins and the |ike, styrene 25 based el astoners,

ur et hane- based el astoners, polyester- based el astoners, pol yam de-based

el astonmers, fluorine- based el astoners, 1,2-polybutadiene, trans-1,4 17 8
NOVEMBER 2003 LU SOPEENSy Q61 YhEEmELASLAMBRSoRADLREphiyke. However, the
thernoplastic resin (C) is not limted to these ex- anples, and general

t her mopl asti ¢ r@gsd nfo®i heert banththpsesexanphesneannbeocuped seEhase may be
used alone or 5 in conbination of two or nore. To the thernoplastic resin
conposi ti abfeddEntpienedepdlywentfbnorvathglisnaddihli wesl sudlylas a fl anme
retar- dant, plasticizer, stabilizer, filler, inpact resistance inproving
agent, | ubme@ntgcpy beesshagedi dplinam 0§) 18sagbért mapingeenpe ngertf.oggi ng
agent, anti-bacterial agent, antistatic agent, conductivity inparting
agent , Ssurfegardgmg  the ysahiontkeeaefngiageht praésrapds hatcdhamrov- ing
agent and the |ike can_be added depending on %hg ob- ject, providing the
properti ePEPAHe WnPosFEFoRCAY ECE52AbHOYREEFY SFREd A ) EXENDITER of the flame
r et ar dant i,nclude phos-, phates, sugch_as tricresyl phosphate, .triallyl
phosphat &0 Tt Bhetd o EReERar BeFEpEeEH= R REny PO okeEpaty, TeTart
tri(chlorasl iuld 00OSPNENEuntr LE(dheh! Of 9RT RRYbARBAS 20 PhaLe,

tris(2, 3- ronmopr opyl ) phosphate an e, con enseépphosphates such

as phenyl gnebis{phenytgt yshdythepbospbatebrantiet e 1licka r fFhesiphor us- based
conpounds such as red phosphorus, polyamoni um phos phat e/ pentaerythritol

conpl ey systlemens the LskprepekybllSfeba 20chocag ophasphatiesitype pol yol s,

hal ogen-cont ai ni ng polyols, phosphorus-containing polyols and the |iKke;

aromat i ¢ hed oy eyr ebeapabhdsfsanh48s theX4br byobenzdne, #der8 thiNOVEMBER 2005

cabr onodi phenyl oxide and the |ike; hal ogenated epoxy . resins such as

br oni nat ef Y sPHend? - Ak ellY ep6ighiterngoIgnd thife addid i dmiddeimat ed

pol ycar bonat e resi brom - _nated pol ne resins; Qg%ninated bi sphenol
C

cyanurat e 5 TSy n%,PSJBPSrﬁ‘ﬁgliéaeﬁollﬁpﬁE‘\égfo :‘? roiffe &nede “‘_r(f’rﬁ)di - phenyl
ox d b smhenpl, capaspset BBl BidLox! dsnopiel asialum i hudt o de,
and the |ikeiity and processability are not deteriorated.
For example the modifier of the present 4nvention
is obtained by a method [first production method] in
which monomers containing 70% by weight or more of an
alkyl (meth)acrylate carrying an alkyl group having 1 to
20 4 carbon atoms are polymerized in a dispersion wherein
the polytetrafluorcethylene (A) particles having an av-
erage particle size of 0.05 to 1.0 um are dispersed, to
form an alkyl (meth)acrylate-based polymer (B), then,
solid components in the resulted dispersion are coagu-
25 lated or spray-dried.

For further example, the modifier of the present

invention 1is obtained by a method [second production

11



anti nony compounds such as antinony trioxide, antinony 10 pentoxide and the
| i ke; triazine conmpounds such as nela- mne, cyanuric acid, nelamne
cyanurate and the like; additionally, kaolin clay, dorsonit&NOMEMBER2005
carbonate zinc borate, nolybdenum conpounds, ferrocene, tin com pounds,

i norgani c conplex salts and the like. Particu 15 larly, phosphates
contai ni ng no hal ogen such as tricre- syl phosphate, triallyl phosphate,

tri phenyl phosphate, cresyl diphenyl phosphate and the |ike and condensed
phosphat esnettodd psipheyd lenebd 54 poeaybgl ydeeyl nphae- pphste)rand the |i ke,
are preferably used. 20 As the filler (E), netal powders, oxides, hydrox-

i des, siliftlwasicktorykehé cot pspacaibbaat Bayisigl knonveargebratte,cMeget abl e
fiber, aninmal fiber, synthetic fiber and the like are listed. Specific
typi cal exaige esf @ hes eod 1nel pde are ad ispenseponslenixedppéchpewder, iron 25
powder, alum na, natural woods, paper, calciumcarbon- ate, talc, nmagnesium
car bonat e,d ¥AR®LS kel YRer eah ctlutn 2 5kY { al Betharramlaker R e chlRAH ¥um

hydr oxi.de, magnesi um 19 NOVEMBER 2005 Byd oxi de, .silica, cIaf zeolite,
talc, wol NSt offf t 2T 5Eet et e PBMILRINEi R pBWdYE L IR FaMTdEF D Bl ass
fiber, carbon fiber tal fiber, .carbon ., Qr it l.ass beads,
reproduce?$?$?é$u%%% e‘?ﬁ?ﬁ s°an 8%%%1 ?:Ekg.n gll%glit ﬁgler%zlgraoc% clge11 iller
material used-Jmdhe, {ik{erqk&lp AQUEAY! QURRl sRSEES SuGh@s dwd |, bran,
rice polishings,” corn wastée, potato shell, de-fatted soy bean, wal nut
shel |, cocorifiesd@d| , tDagassel aadcbhigohikes ibr eWengikees Siugeas
distillation lees of distilled al 10 cohol such as shochu and the |ike,
beer nalt 4Bes,amt necagu hpeelices, spakg-daked.soy bean | ees and the |ike;
vari- ous sedinments such as tea sedinment, coffee sedinent, citrus squeezed
sedi méAt and thodgkbationdoproecésdi Agmprasnes suclihes ddlemsxr (bwan curd
waste), chlorella and 15 the |like; fishery wastes such as shells such as
oyster sHRATOEHPYNhEC| FRe, TiBFE BFOSHFtAPraf@ tdrsh 28%d the S45%ed wood

wast es such as sawdust cr.apped, wood (,hai ho- daki), bark ut bapboo, waste
wood gener%ﬁ%%uﬁ/l%oraét@ﬁ?tE%ﬁ PR 5°P§Hﬁ§|¢%ﬁi %Io,r (?é‘r%‘]q]tél’o;b%fp‘\%ggd houses

and 20 the, | {ke;, st 20 SHG A3 0BSLEaRULR, RARCT AB0S ANdudfier | i ke

generating in” paper regeneration and paper king businesses, are listed.
These can dg) useecRl 98- Q1citm AHMb¥iHEE @fhgheR i@ MRNEatkhe d@remand si ze

of the filler (E) are not par- 25 titularly restricted, and in the case of
parti ¢l arlilshaped shenipartheheostze Spragr getyimndam dheaase of fi ber
shape, when fiber is too long, the dispersibility
ducted, for example, by spraying the aqueous §olution
itself.
When monomers containing 70% by weight or more of
an alkyl (meth)acrylate carrying an alkyl group having 1
20 to 4 carbon atoms are polymerized in a dispersion
wherein the polytetrafluoroethylene (A) particles are
dispersed, to form the alkyl (meth)acrylate-based poly-
mer (B), then, solid components in the dispersion are
coagulated or spray-dried, to obtain the modifier of the
25 present invention, or when monomers containing 70% by

weight or more of an alkyl (meth)acrylate carrying an

alkyl group having 1 to 4 carbon atoms are polymerized

12



20 8 NOVEMBER 2005 of the filler (E) |lowers and the product appearance de-
teriorates, therefore, ground fillers are preferably used, and those are
preferably 10 nesh pass or smaller, nore preferably 100 nmes$iNOMVEMBIER 2005
smaller. Fromthe 5 standpoint of handling of a ground article, those are
preferably 10000 nmesh pass or larger. Though the water content of the filler
(E) is not particularly restricted, since the filler (E) often con- tains
water in large proportion, it is preferable to dry 10 the filler (E) by an

oven or heat ddii] N0 Jf KA B 8D a1R6 | F{ﬁ@tH%ELy&Q%e‘A@%%dCOMe“t _
reaches 20% by weight or less due to handling as a powder. Further, even if

the water gearRbRM () Z0bYced ghthok, | €8Ss WNEPeabneh- iBBhikeaMm ng and the
| i ke occur on a nolded article, it 15 is preferable to further dry the

filler bywarhoweridpedeidn Stheéréng theapobpteandfiberbiekdylamd it is
particu- larly preferable to dry the filler until the water con- tent
reaches 1%Ay peeitghtlery dwessdidoersepr ovndgsdilspgersinbphienysi no thve

t hernoplastic 20 resin (C), it is possible to use fillers previously sur-
face-t peatted Witaf fdrreayion| @Be ofOpor ybasHcoackRraihyr 18Ci.dé® such as
mal ei ¢ anhydri de and th,Ijke, organi ¢ peroxide such as dicunyl peroxide
and t he H%ﬁiaﬁﬁﬂékﬁeﬂo e Toeh 1 FRY RFERSRA ABVANtPSPyedtter-Shased waxes,

fatty 25 aci% nmetal salts such asofinc stearate anghthe i ke, nmetal oxides

such as t & UR o de” TANT Ui RRFHESERAS-ERE PPké&N221 "8 NOVENBER 2005 The

suc! b - : ol
11ers (s Gan he dioed é‘%OP}‘??g%lk?g‘gﬁ‘g{%P’é?g?’géf%\ﬂﬁagredg%:"gYé‘b%g parts by

conpoundi rig anount of the fil rom

wei ght bas ! t i g plastigc_resihn (C. 5 1t is
preferablé%5r6§$t%gpgfg%d%b?%t”§4 ﬁ%@%r%ﬁ%&é$§%?y ?h?g ggngéand{ng anmount
is 2000 patit.s yn wehghdlloyl | essth) Asriyhatkypheald exagplees @) t Rendroam ng
agent (F), inorganic foam ng agents, volatile foam ng agents, de- conposing
type foanmthy agertentandt tde d#lkelafwekhsvedylaté Asrilydnin@rganiky ¥ oam ng
agent, for exanple, carbon di oxide, air, nLtro%gn and the like are listed.
Exanpl es DU ad i} et? ohnFAgPageAtOMicigdd V&l PEhatesiid My d®o- car bons

h ., Nn-but Lo t . ‘pentane, _hexane .and the |i ke,
hal ogenat SRy drRUET HOMLSEHE i RE" 1 BApr PORTGRof PhoPSmEd e hae =y-

di chl or of '1%%&’5‘;4 hﬁé‘ﬁf"bﬂiﬁé‘igﬂ@'o%e&%éé'ﬂ %%f&g%%e’an tsh’)éra(qu ofi de, ethyl
chl oride, nme- thylene chloride and the I'i ke. t'he deconposing type

15 Dbility for a long period of time of the resulting powder
lower, undesirably. '

The dispersion of polytetrafluoroethylené (A) par-
ticles can be obtained by emulsion-polymerizing monomers
containing tetrafluorocethylene as the main component.

20 Further, as the commercially available product (trade
name) of the agqueous dispersion of polytetrafluoroethyi—
ene (A) particles, Fluone AD-1, AD-936 manufactured by
Asahi Fluoro Polymers K.K.; Polyfrone D-1, D-2 manufac-
tured by Daikin Industries, Ltd.; Teflon 30J manufac-

25 tured by Mitsui Dupont Fluoro Chemical K.X., and the

like are listed.

The dispersion of alkyl (meth)acrylate-based poly-

13



foam ng agent, for exanple, azodicarbonam de, dinitro-

sopent anet hyl enet etram ne, azobi si sobutyronitrile, so 20 di um bi carbonate
and the like are listed. These foaning agents may be appro@NQVEMBER2@0S n
adm xture. Wien the foam ng agent (F) is used, it may also be perm ssible
to further add a bubble controlling agent into a nelt kneaded substance of
a thernoplastic resin. 25 conposition. As the bubble controlling agent, for
exam ple, inorganic powders such as talc, silica and the 1like, reaction
m xtures ofe@an @Cigh £ 5l ds 0foRt BPhYnd27 85 NNVEWVBERN20QS vlrentofcar boxyl i c
acid, a poly-valent carboxylic acid and sodium carbonate or sodi um

bi car bonateyni 1dien@iChfli t addmpbeeti k& aneallkslledmelthanel®d aafe t he

pl astici zer include phthal ate-based 5 plasticizers such as dinethyl

pht hal at e,caimting ghtabkyl ageoudi batvyhgpht hal 4t eartholmexydomshtitval at e,
di-n-octyl phthal ate, 2-ethyl hexyl phthalate, diisooctyl phthalate,
dicapryl[ﬂh@ﬁﬂQﬁ%Lbﬂiﬂ@%¥$l®hth@ﬁﬁméFlaﬁtSQHQnmﬂnphﬁmﬁlﬂ%ﬂﬂLPQﬁdecyl
pht hal ate,_ diisodecyl phthal ate,, diundecyl 10 phthal ate, di] auryl

pht hal at e, 1 X053 2Rlclpn phthat he el 1k Bén%9poaﬁrﬁaFapé,alaﬁ%sﬂc|7&fe§§ym

Pt nal at o< Bey FEEgT= Bt ot S SR THe sy S R

tyl-n-d h t t i ke; -b 1 tdC] h
s 111 or eon R e Pl b Rt o Ly AR oaphat o,
2-et hyl hexyl; i phienyl phogphat enecEepyh yAkRASAY) pROSRhalh gndthe Tike;

adi pat e-based pl asticizers such as di-2-éethyl hexyl adipate, "diisodecyl

adi pate, ncosdyirly desytradtpal eand 28nkeptybnlingnyncadi paleioud i sooct yl

adi pate, diiso-n- octyl adipate, di-n-octyl adipate, didecyl adipate and

t he | ike; sebbzafirebasednpbastsedzer §osuehaaplei,batnyiloniselrodta -

di - 2-ethyl hexyl sebacate, diisooctyl sebacate, butyl benzyl sebacate and the
li ke; azeltARthasedh prasiatdy erzeér sadten adkyil- udifinfienedalitsazetat e,

di hexyl azelate, diospoctyl azelate a he |ike; citrate-based plasti-
e o Bz e PP et BS by oA LAREERIGE St Srs AV EMOER 2005
tributyl 11r ' i acetylcitra tri-2-ethyl - .he cetylcitrate
and thg Iﬁﬁ%%g%ﬁ@%% %?gﬁ%gge a%¥35?n i%ﬁ?e%ékgdcﬁogéﬁﬁg?h§¥%ﬁ$ﬁ§Tzlethyl

gl yool at o.c.attyl suoht hal yb ey bul<ahysehat &1 hut Wenlhalyd ity e alyeol ate S

and the like; trinellita ased plasticizefs such as tributyl
trimehbitade tdtty-bexytstrisaebliichat €athki e2tesyl REXHeAid NEAddf at e,
tri-n-octyl trinellitate, tri-
esters and the like; cationic surfactants such as al-
kylamine salts and the like, can be used. These emulsi-
fiers can be used alone or in combination.
When pH of the polymerization system shift to the
20 alkaline side depending on the kind of the emulsifier
used, a suitable pH controlling agent can be used for
preventing hydrolysis of an alkyl (meth)acrylate. Exam-
ples of the pH controlling agent include boric acid-
potassium chloride-potassium hydroxide, potassium dihy-
25 drogen phosphate-disodium hydrogen phosphate, boric

acid-potassium chloride-potassium carbonate, citric

acid-potassium hydrogen citrate, potassium dihydrogen
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isooctyl trinellitate, tri-isodecyl trinellitate and the 1|ike; phthalic
acid i soner ester-based plasticizers such 10 as di - 2-ethyl hexyl

i sopht hal ate, di-2-ethyl hexyl tereph- thalate and the |ike; 8§§NQVEMBER200&s ed
pl asticizers such as nethylacetyl ricinolate, butylacetyl ricinolate and
the |ike; polyester-based plasticizers such as poly- propyl ene adipate,

pol ypropyl ene sabacate, nodified 15 polyesters thereof, and the |ike;
epoxy-based plasticiz- ers such as epoxidi zed soy bean oil, epoxybutyl

st ear at e, BRENEZLIHHY Rexyd 1d SteaE 88 tum ERPALE38dphbRphseed cQitlriand the

| i ke. These can be used alone or in conbination OF two or nore. 20 Exanples
of the staliild zerd ivmd Udikd et basetledt a- bilizers such as tri-basic |ead
sul fate, dibasic |ead phosphite, basic lead sulfite, lead silicate and the
like; netal sodp bdsedcltyabitizetrsodeinvedatoomipetalis psdymeas zpot assi um
magnesi um barium zinc, cadmum 25 |ead and the |ike and fatty acids such
as 2- ethylisexamfoian adikyl | Guetle) aerdlabyri Sercedemel epalsiingile 24 8 NOVEMBER
2005 acid, stearic acid, isostearic acid, hydroxystearic acid, oleic acid,
ri ci noPei EFAN eWelfor (eBti of afyt ehesotrREe 6P@|gﬁ'r"‘60trisn95a§ stabilizers

derived f | - kyl , ter , d fatt id | t | eate, 5
Sl f Ur - COMBATTH iy CHrGEE * Coftbl X b P P8o8p- BESGY SYEASAM 255 such as
Ba- Zn- based, Gar Zn-hased Ba: O  based,, Cas MizSapbased.. Car S0 based.

ed, - stab 1S he ke:

Pb-Sp-bas _ Ba-Ca- bas ilrzer anq i metal sa t;based
stabi | i zers, derdved fromeial s sHebiasobarkumy, zisne a4 1A #Ahe |ike, and

usually two or nore organic acids such as branched fatty acids such as

2- et hyl hexanpithacdiike i &0 Tecasal ¢ agi dhet EpakKyliacekiagmpacisd camd the i ke,
unsatu- rated fatty acids such as oleic acid, ricinoleic acid, Ilinoleic
acid afd tthe lake;saluklelicittatdsrsuchrgsnibs paplotherisc sacihd sand:-t he |1 ke,
aromatic acids such as phenol, benzoic acid, salicylic acid, and

subst i t ut &FtyderixdeRRECthée eof UnABeahyBasea rovalicl i PergoydcPeis et al

salt liquid stabilizers obtai ned by dissolying the above-nentione
st abi | i zer¥H9F an BHgRht PSHPTEAE eaghtge %kgét F&I%Erﬂ“lﬁ’é’éléi‘jlsﬂydarrtfgarbons,

al cohol s, glycerin-, deriyatiyes and the | Lke, and Lurther comounding a sta-
bilizing aid such as phosp%l és, Bpoxy conpoﬁﬁ S, col -—oration preventing

agents, tranRpanency.{HpPs ovhAg,da9eBhe: nbkIt ngial Hzeris, @i Hd dantss,
| ubricants "and 25 the |ike; and non-netal -based stabilizers such as epoxy

conpouRds Uil sd eppXxyortileshNfg €pexkadbredmeoy ikbead didorgL13exidized
vegetabl e oil, epoxidized fatty al kyl esters
tiators with a sulfite, hydrogensulfite, thiosulfite and
the like, initiators obtained by combining the above-
mentioned organic peroxides and azo compounds.with so-
dium formaldehyde sulfoxylate and the like, and the
20 like.

One of the thermoplastic resin compositions of the
present invention is that obtained by adding the modi-
fier of the present invention so that the content of the
polytetrafluoroethylene (A) is from 0.001 to 20 parts by

25 weight based on 100 parts by weight of the thermoplastic

resin (C). When the modifier of the present invention

is used in an amount within this range, a polytetra-
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25 8 NOVEMBER 2005 and the |i ke, organic phosphites in which phosphorus is
substituted by an al kyl group, aryl group, cycloal kyl group, al koxyl group
and the |like and which has a di- hydric al cohol such as pro@y/NONEMBER 200%nd
the like, an 5 aromatic conpound such as hydroqui none, bisphenol A and the
| i ke, hindered phenols such as bisphenol dinerized via BHT, sulfur,

nmet hyl ene group and the like, ultravio- |et absorbers such as salicyl ates,
benzophenone, ben- zotriazole and the like, light stabilizers such as hin
10 dered amupUctHY el compbeEnsall. uhl Foani ol gt spBirgkd- ihnghagents such
as carbon black, rutile type titanium oxide and the |ike, poly-hydric

al cohol s sneimasplddd ietiyd ohpropangivpegt ageythehtohechanbictadl ,  mannit ol
and the |ike, nitrogen-containing conpounds such as /3 15 aninocrotonate,

2- phenyl i mtwipsrtdi phredyt 1dmeurebardancgyanedi am de and the |ike,

sul fur-containing conpounds such as di al kyl t hi odi propi onates and the Iike,
keto com pounds suttrmep beet baceeaies(Ciehgdnveatérnslaei §nopwa- di ket one
and the like, organic silicon conpounds, bo 20 rates and the |ike. These can
be usel alverm cors itvheomepbisaitonesinswarer Lipted . Ex3hpl ésraf the inpact

resi stance |nprOV|ng agent ipclude pol ybutadi ene, polyisoprene,

pol ychl or dpreamer 149 ki | fres Fubbere f 158 nélbu%aﬁ¢%n@r%%géﬁ topdhymer rub 25
ber, nethyl, nethacnylat u gdten éty sed cgggtgc MR T8 t hyl
nethacryla erbdtad‘ene s?yrene ase co poP

acryl oni t i e- styrene hut agl e fepaﬁgrge@oaxca@d@ @gé%@@i%%os mer rubber,
acrylonitrile-styrene- utadle e-based graft copol yner,

styrene- bidiadieings sdyéiengs bs 0gke 86PBLY BRI rekliRbBEN stShsRRIEHesapIsgNe- st yr ene
copol ymer rubber, sty- rene-ethylene-butylene-styrene copol ymer rubber,

et hyl 18 ererqir oy | enky copoeéyae(Psyubbbighetihphene popyspylreme- di ene  copol yner
rubber (EPDM), silicone-containing acrylic rubber, silicone/acryl conplex

r ubber - basE@d B jaf t (reoth pat ypkatesidtwones basedl yubbe(Mand hbeyllbhda.— As the
di - ene in ethyl ene-propyl ene-di ene copol yner rubber (EPDV,

1, 4- hexanediidire; S&uygmeopmn@ldsrm S@ﬂhyl%tmmm@omrﬁel@c anhydrlde

et L1 denenoLbaraene. BLePenyhor ban et and LBl bhe e listed: These
two or morg, g@"@fsbgé chihgcL FPE%CQUEh' 05! Ul AUER Y QSR 5 based

| ubricants su iquid para nat ur al m cro “wax, synthetic
par af fign, (momwex) rmt&cu}h@r1meghpom%xebbmbeaeba@@dtf}_%slllnlse pimeJogenat ed

hydr ocar -
based resins), polyamide-based resins (PA-based resins),
polyester-based resins (PEs-based resins) such as poly-

ethylene terephthalate (PET), polybutylene terephthalate

(PBT) and the like, (modified) polyphenylene ether-based

20 resins (PPE-based resins), polyoxymethylene-based resins
(POM-based resins), polysulfone-based resins (PSO-based
resins), polyarylate-based resins (PAr-based resins),

polyphenylene sulfide-based resins (PPS-based resins),

thermoplastic polyurethane-based resins (PU-based res-
25 ins) and the like; polymer alloys such as PC-based

resin/St-based resin alloys such as PC/ABS resins and

the like, PA-based resin/St-based resin alloys such as

16



bon- based | ubricants; aliphatic |ubricants such as higher fatty acids, oxy
fatty acids and the like; fatty 20 am de-based | ubricants such as fatty

am des, bisfatty amdes and the |like; ester-based | ubricantgsSNOVEMBER 20as/\er
al cohol esters of fatty acids, poly-hydric alcohol esters of fatty acids
such as glyceride and the like, polyglycol esters of fatty acids, fatty

al cohol esters 25 of fatty acids (ester waxes) and the |ike; and |ubri-
cants conposed of netal soaps, fatty al cohols, polyva- |ent alcohols,

pol ygl ycobbg,/npel YalsiGey Glria §as t fike £SPR7L8s NOVEMBER/ 880 otlersnef fatty
acids and pol y-hydric al cohols, partial esters of fatty acids, polyglycols
and pol ygbyeedolres i rExdripyes Dich hes ppRCEBSang ahd lhkkyd@C-based

(met h) acryl at e- based copol yners, (neth)acryl ate-styrene 5 copolyners,

( met h) acr yeatier/ PRsyHtereed arestet hyl 5oys esecboaspBCyRBRsand the
acrylonitrile-styrene copolyners, acryloni- trile-styrene-(neth)acrylate
copol yner ¢, ikgor Wldminy idfe-mstyabrneelyalefiprbpaeedopebymsr such as
acrylonitrile-styrene- naleimde copolynmers and_the |ike, 10 Conpoundi ng of
t he nodi f P& P& e tresente i MRA-PeFoR FREs0t AelPKEr AUFMadtic resin (C) can

b d , by, el s kneadi tionally k t hod

cuch a5 SREAILTRI Kot T TN E hcRah nt and Ehe PG L SRUF eI Sbssi bl 6 i
I ti - st i xing in 15 which the modifier of th i nvent i d

part of TRE Terl 4 1o FBerT (L HIe THRcT 12ty EoipFShes G813 maot er

bat ch, and  the r&maiddNHoe 19kt the gggr- l-astienkeSihd16Eud s further
added to andhnixed wth ffﬁ%s.yzo gsethe ﬁg?ﬁgd %? ngfdiﬁb gg%hernnplastic

resin comcepRs| tddiy Coniat iy Nge h ben80EhEI eheofl ikBe po@SARimdrIVRIE tion
added, for exanple, cal ender nolding, heat nolding, extrusion blow nolding,
foam ng mMaludiuxd, exbnsFiion Midh dNGthy] €t i PropPl dhagrubBkl ,spithri ng and
the like are 25 |listed. As the useful nolded articles obtained by using a
t her nopl astlien e dgiteronpeaseiyoar cont Ay heng bMéemsditir@olyseg NOYEMBER 2005
of the present invention added, for exanple, nolded ar- ticles in the form
of sheet, %9 rhidfe heterol ghape ob- ataﬂfguw wkER USRBHOHB| BPRGMERSI | ow

mol ded bodjes, .in-_jecti mol ded _bodies_and the.like obtained by blow 5
nol di ng aﬁ&éﬁﬂ%ﬁx?(NFthOfl%%.vﬁﬁ%gi Fg%gggnﬁﬁgglypﬁ§?e5¥ﬁpﬁbIude bunmper s,

spoi l ers, ide1m) £saofy Pt OB [ REy , CEEhAGS e MAkSI0MB e NRUS)Ngs of OA
I nstrunents,

15 late copolymer, ethylene/maleic anhydride copolymer,
ethylene/acrylic acid copolymer, ethylene/glycidyl
methacrylate copolymer and the like; and thermoplastic
elastomers such as polylactic acid, polycaprolactone,
aliphatic polyester resins essentially consisting of an

20 aliphatic glycol and an aliéhatic dicarboxylic acid or
derivative thereof, bio-degradable cellulose esters,
polypeptides, polyvinyl alcohol, starch, carageenan,
chitin ' chitosan, bio-degradable resins such as natural
linear polyester-based resins and the like, styrene-

25 based elastomers, urethane-based elastomers, polyester-—

based elastomers, polyamide-based elastomers, fluorine-

based elastomers, 1,2-polybutadiene, trans-1,4-
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construction materials such as w ndow franes, shelf plates, floor
materials, wall materials and the |like. 10 The present invention wll be
illustrated further in detail by the follow ng exanpl es belsdNQVEMBER2005
scope of the present invention is not limted to them In the

descriptions, parts and % are all by weight. Measure- nents of physical
properties were carried out by the 15 followi ng nmethods. (1) Solid conponent
concentration: It was determ ned by drying a particle dispersion at 180C
for 30 m &S sdpdledRAr tdGhal /i 28 ApasHL eoenta 29 AL dksperghgryel modi fier
particles was diluted wwth”™ distilled water and used as a sanple, and the
particle t$iezeHd1Ma e RasU ede Psi Hon&EDE ROOOdt ¥perBeaknexsi ze

di stribution nmeter manufactured by TEC, US. The neasurenent was conducted
accor di ng amp ltdts, sHrandadrtb 0N 25 fhhdp Dast t €cosmens edt byr MMREE. Nanely, an
exclusive cap- illary type cartridge for particle separation and ap-

pr oxi mat elbheseutenalnlars iean |heguiseder eThsed, mandbe. dsallt 2908eNOVEMBER 2005
of a diluted | atex sanple having a concentration of about 3% was used for
nmeasur ener’ cAMRLFdtoeY ftfe B0 104 M@F¢nin, a pressure of about 4000 psi

(2600 KPa) and a temperature of 35C. As the standard partjicle size sub 5
stances, twel véhdrt: di 9§%Fiﬁﬂ?s¥?§%ﬂe0%%P??%Fégni%g FbFaPFeﬁaving known

PoRE LS S MU ADE Janag, o 01 D2: IR Be5a FlaRBIWERGLUr ed bY

DUKE, US were use -average nol ecular wel ght neasurenent:

Measur emenf, was conduct ed. usi ng, @ oL £K1 806L, 5 nl0-paputactuned by Showa
Denko K. K.) i n gel perneation chromatography (LC 10A system manufactured by

Shi madzu i@@fﬂwir((ﬁ)a@@ats,urmlnic&ﬁttIgﬂ@@éggwgoaiapwsamih@ was neasured
using a bulk specific gravity neter 15 (rmanufactured by Tsutsui R kagaku
Ki kai 1 & K.ggeaccorgidigent 0 dd-SdbgPdg dgehhi saneasuaetrenialaapewder was
filled in a funnel of the bulk specific gravity neter, then, the powder
was f | owedirftgrs tiak ise cogrist £ romdiet f uhhel Lmpantiintieagenter siicd@e-was

wei ghed, and used as an index 20 of flowabjlity of the powder (g/10 sec).
Lar ger andditt ofS e vt L 2 bl dur PRt 10N8REORBS I SHRARS &RBEPVent
flowability of the p

[ Ut Pl % DOty 1L ELURL U010, iBoBOMIEL Shov0 gecel] et
stability j%fcbo,ov%vid?lon@ Q{e apP(QB\QPEig\@‘SOJffi kh@dcgﬂpggieﬁgw l,Geresin

15 not deteriorated.

Examples of the flame retardant (D) include phos-
phates such as tricresyl phosphate, triallyl phosphate,
triphenyl phosphate, cresyl diphenyl phosphate,
tri(chloroethyl) phosphate, tris(dichloropropyl) phos-

20 phate, tris(2,3-dibromopropyl) phosphate and the like;
condensed phosphates such as phenylenebis(phenylglycidyl
phosphate) and the like; phosphorus-based compounds such
as red phosphorus, polyammonium phos-
phate/pentaerythritol complex system and the like; poly-

25 ols such as phosphate-type polyols, halogen-containing

polyols, phosphorus-containing polyols and the like;

aromatic halogen compounds such as hexabromobenzene, de-
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vessel , which was placed in a gear oven (GHPS-222, manu 30 8 NOVEMBER 2005
factured by Tabai K K ') having a tenperature controlled in the oven of 50C
and left for 6 hours while placing a weight of 5 kg on the yNOVEMBER 2005
removed and cooled to roomtenperature, to produce a block of the powder. 5
Thi s powder was placed on a sieve having an opening of 12 nesh, and crushed
by a vibration sieving machine (m- cro formmagnetic vibration sieving
machi ne M2, nmanu- factured by Tsutsui Ri kagaku Kikai K K.), and-time when

h h . 09 i ndi h
Lhe crushed, ST RAReC 000 e g, RSl a0, andnB0satto fndicate the

storage st n thi's crushed anount

reaches 60%; i3 ShH &fs UG RONASE E§s$Hén8§§B£¥e80EF@& i eddyd ng actual
storage of the powder, and even iIf solidified, the block of the powder can

be easilyahuoker 1%5%d;6)hOudusit bl bbyytesbon¥eet ireali neqnbusiribi ity test
was carried out ac- cording to UL 94 standard. A specinen having a thick-
ness of 1nGtrad wad yutedere)rdzits | Npachishtedgbhisbeeho12@ ylanuwes areasur ed
usi ng a notched specimen having a thickness of 3.2 nun at 23C according to
ASTM D256 reg8nsTemsidmeirtadstd fghkypeasylenst pendeh ; addctdroimosiiel ongati on
were neasured according to ASTM D638. 25 (9) Surface appearance: The

surface appearancxiste Pisgdesreh Fanpeensehe nbrded Wys @S yvWhserved and
j udged according to tqe 31 8 NOVEMBER 2005 Bolloming standards.. 0: Neither
fish eye RGr A{EHY™ XA oM R BRES SUP Q¥ ET ORI AL g IF Uhd'%t eak are

observed on the surface. 5 Howeve only i val uati ong .sh in Table 2,
presence %Foéﬁgghcg A" o ?%b%?ééfnggéé8gﬁgﬁlﬁ§sanﬁi5551Imq%%Served in
addi tion tg.t;he sur ApPeaL apge,ss 05 nNo ELsheeye Jig obselved, t he
surface aﬁ%tﬁb Iégé{e ate 1s o ser%gdapn a g eg?neﬁ} 10 X ﬁisﬁggye IS

obseryed @rniths iy face and pogee- t9akeihs ebapbvuedsl B udHSRACIMETh -
<Production Exanple 1. nodifier for t hernopl astic resin (A-1)> To 83.3

parts of aip@ ytsiamaitioroaeidyl estapanti ebaenutatei sper sihen 1(irkenuf act ured by
Asahi Fluoro Polyners K K., Fluone AD936, solid concentration; 63.0%
cont ai ni nggdglitionally, kaolin clay, dorsonite, calcium carbonate

zinc borate, molybdenum compounds, ferrocene, tin com-

pounds, inorganic complex salts and the like. Particu-

15 larly, phosphates containing no halogen such as tricre-
syl phosphate, triallyl phosphate, triphenyl phosphate,
cresyl diphenyl phosphate and the like and condensed
phosphates such as phenylenebis(phenylglydicyl phos-
phate) and the like, are preferably used.

20 As the filler (E), metal powders, oxides) hydrox-
ides, silic acid or silicates, carbonates, silicon car-
bonate, vegetable fiber, animal fiber, synthetic fiber
and the like are listed. Specific typical examples
thereof include an aluminum powder, copper powder, iron

25 powder, alumina, natural woods, paper, calcium carbon-

ate, talc, magnesium carbonate, mice, kaolin, calcium

sulfate, barium sulfate, aluminum hydroxide, magnesium
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pol yoxyet hyl ene al kyl phenyl ether in a proportion of 5% based on

pol ytetrafl uoroet hyl ene) was added 116.7 parts of distilled water, to
obtain a pol ytetrafl uoroethylene 20 particle dispersion (A-18 NOVEMBER 2805
solid content of 26,2% This dispersion (A-1-1) contains 25% of

potytetrafl uoroethyl ene particles and 1.2% of a poly- oxyethyl ene al kyl
phenyl ether. 165 parts of distilled water and 2.0 parts of dipo- 25 tassium
al kenyl succi nate were charged into a reaction vessel equipped with a
stirrer, oQRARNSAIs, therimeoupl &/, ansbni td ogem & ntwodugstonipert, then, 80
parts of the 32 8 NOVEMBER 2005 pol ytetrafl uoroet hyl ene di spersion (A-1-1)
(20 parts daetansd giwddr pdd yiletgaidewr ot diyl @aef ivas, chaagedfibee,t he
reaction vessel using a rotary punp (nmanufactured by Johnson Punp,

| C30S- D), dardmn tfhid eat nospteel ef ibet hecaebdn acl aok, vessehitas plrged with
nitrogen by passing a ni- trogen flow through the vessel. Then, the

t enper at ukeadsn ttrPyhiead wasl ker seate vl &bT, anddtbehikfe | quid
tenperature inside reached 55C, _a m xture conposed of 0.1 part of potassium
persul Pate and %5 pgdra sotrefwcad t111e0 tateridbsuseded® FOfther, to this

was droppe 4 arts of nethyl thacrylate and 16 rts of n-hutyl
net hacrsrd%& IrOI o rﬁ?ﬁﬁ%%fy%%let%%igg%?‘éc‘bof‘ﬁnlﬁIB?'{ z3G%" af FéFeI:/orrpl etion

of droppi g, iJje; LLACI 0N, e LUrgopas, keply [Or 4abpyt 43 ghyutes, to

conpl ete t'he po ‘ymer'i zat1 on. roughout a Series of operations, no

separ ati on,Qfn SQld 1h Wass 1PSEr VEG-o i snh&Di f op AL RALLT 6he +HLSREKSI;0n was
obt ai ned. On the other hand, 150 parts of an aqueous solution dissolving

cal ci um agsteatithd N e PrOpH tadOHNd D 79 350201 beat ed ais¢OCladdagtirred. Into
this aqueous solution was gradually dropped 100 parts of the particle

di spetd sicarhqlr emicdusdsy ghiepaw eglnd t bher eckej t btersnbhid. 1&hen, winki s

preci pitate was separated, filtrated and dried, to obtain a .

pol yt et r afdnamroetdnd erealeomnt akai ngey heeamplass 28dt ther éskai n¥dirflier (A-1).
The average particle size of the al kyl _ (neth) acrﬁileat e-gased polymer in this
particle A%perdidies & WWVEVBERR 20053 WA B! 88°§hPeTREAWBFFR- aver age

I I i_.gh f he. al kyl ryl - based I db
ol per mSACT TN ShrHEny T 300 0B X2 baa: FORCETAGFe 2

e
gel perneation ¢ 2pr oduct Pon

modi fier forsdherappl Zééz | Sk d £31 Poe2n (ufd >whsLOY Yt ghiBELYRROGLRY! ene

particle dispersion (A
15 the like; fishery wastes such as shells such as oyster

shell and the like, mail of shrimp and crab and the
like; wood wastes such as sawdust, scrapped wood (haiho-
daki), bark, cut bamboo, waste wood generated by wood |
cutting in a lumber mill, demolition of wood houses and
20 the like; wastes such as waste pulp, paper piece and the
like generating in paper regeneration and paper making
businesses, are listed. These can be used alone or in
admixture of two or more.
The form and size of the filler (E) are not par-
25 ticularly restricted, and in the case of particular
shape, when particle size is larger, and in the case of

fiber shape, when fiber is too long, the dispersibility

20



1) having a solid content of 26.2% was obtained in the sanme manner as in
Production Exanple 1. 200 parts of this dispersion (A-2-1) (50 parts of

pol ytetrafluoro 10 et hyl ene) was charged into a reaction ved&NOVENBER20DS
with a stirrer, condenser, thernocouple and nitrogen in- troduction port by
using a rotary punp (1C30S-D), then, 35 parts of distilled water, 3.0 parts
of di potassium al kenyl succinate, 40 parts by nethyl nethacrylate, 10 15
parts of n-butyl acrylate, 0.2 parts of t-butyl hydrop- eroxide and 0.5
parts of rfoehyl raNCcapt ) asowe£haindttRospepdagentappete aclkar ged, and the
atnosphere in the reaction vessel was purged with nitrogen by passing a
nitrogen fleaWwodatesgh theerafsse) .gddbend fheleteaperat prefe2@billy t he system
was raised to 60C, and when the liquid tenperature inside reached 60C, a

m xture cosposednof tIRCO0E paptsfofablpnl Sulnkahep@lsls) 0r0.s0@13 grart s of

di so- dium et hyl enedi am netetraacetate, 0.3 parts of rongalite salt and 5
parts of diogt Inreaf agakelry wad0 aelel, Peosi art Fmadlared Fa@rcdlhepol yneri zati on
This condition was kept for_ 90 mnutes, to _conplete the polynerization.
Through &tS&FREgF VptaRFbhRY Rb LepaPAbPoATSfCdS i FAREE §F 34 8 NOVEMBER

2005 served, .and unj article dispersion was obtained. Thereafter,
precipitaﬁﬁﬁﬁzﬁﬁglﬁlhqéﬁén$#f?r%?f%noﬁn 8r8FYirng were conducted in the sane
manner as in Pr, -t Exaop! t aj .pal aflugrqet hyl ene 5
cont ai ni ng thepﬁg%ﬁgéf#%yre5|%Pn§%%¥?é? ?g-gkg ?+ﬁgﬁﬁig%ggéspafﬁfcle si ze of
the al kyl piEtd)acry) atesbasedeR0! ¥MBE| Phthirs 10@1t (Gl )e HHtsReldn  was
0.07 g m The Mwv of the al kyl (neth)acryl ate-based polynmer was 47,000. 10
<Pr oduct i arailanadte3: imolh f gerpfopotbebnppliastisc presidr a1l o> Ky ,
pol ytetrafl uoroethyl ene particle dispersion (A-3- 1) having a solid content
of 2612% wde dbtldiared(E h kheansavennannkeass sita redogudtiemtmEanpind 1. 15 On
the other hand, into a reaction vessel equipped wth a stirrer, condenser,

t her nocoupii® dridisittoentif- veEBHUEPPBANorEaRAS ScCHI LY 205 Pt s by
distilled wa-, ter, 80.Parts i,neth I nethacryla%g, 0 parts of. n- butyl
acryl ate, G 25 tH %f %-%%?§ TP capt AanB°4REG*2. 5 2@”§§Fﬁs%ﬁe% i.um
dodecyl benzen n d.the,at nos: re in.the reaction vessel was
pur ged mﬁ?ﬁlns%#%%§ﬁ§%§te€gs§%ngoé %?ngggntfPéﬁﬁf%ﬁBugﬁm?héﬂgg?éel._Then,
the tenpefatl Waihd hengyshemwas paktaedoho6Q61cand when:1d hejd i quid

tenperature inside reached 60C, a m xture 25 conposed of 0.0005 parts of
iron s&blfatse dddf)erdbDH1Ho further dry the filler by an oven or
heat stirring treatment and the like, and it is particu-
larly preferable to dry the filler until the water con-
tent reaches 1% by weight or less.
For improving dispersibility into the thermoplastic
20 resin (C), it is possible to use fillers previously sur-
face-treated with fine particles of polybasic acid anhy-
drides such as maleic anhydride and the like, organic
peroxide such as dicumyl peroxide and the like, polyole-
fins modified with an acid, polyester-based waxes, fatty
25 acid metal salts such as zinc stearate and the like,

metal oxides such as titanium oxide, calcium oxide and

the like.
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parts of disodium ethyl enedi am netetraacetate, 0.3 parts of rongalite salt
and 5 parts of distilled water was 35 8 NOVEMBER 2005 added, to initiated
radi cal polynerization. The liquid tenperature was raised UpNOYEMBERR00Se
initiation of polymerization. Thereafter, when the liquid tenperature

| owered to 80C, this condition was kept for 90 mnutes, 5 to conplete the
pol yneri zation, to obtain a (neth)acryl ate-based pol yner particle aqueous

di spersion (A-3-2). This particle aqueous dispersion (A-3-2) had a solid
content of 30.4Phe Thel Byes age) pashi béeustédeadénet Be ahkyghmixture.

(meth)acryl ate-based polyner in this particle 10 dispersion (A-3-2) was 0.08
gm The Mphftideonalkyte. ( "Bhd)@acnybahéibasedopokynér thas £50,1@30. 200 parts
of the polytetrafluoroethylene particle dispersion (A-3-1) (50 parts of

pol yt et r af (REior betiwe aryblyr Evpousl yopkepar edrivasbyhaegedti s et react i on
vessel 15 equi&?ed with a stirrer, condenser, thernocouple and ni- trogen

i ntroducti®oh boY tPaytesbngiaiebtapy phaptherecrolaprict Fe§in1g4)5 parts of
the (meth)acryl at e-based_poly- ner particl e aquequs dispersion (A-3-2) (50
parts of Ti*re‘c?l)%’&?§/‘F5?]81%agéampB{‘?@F?“&BQleﬁaPﬁeGPpﬁﬁﬁ‘%‘“ﬁ& 556G 20 ui d
inside was_;heated and stirred unéi | ttégoberrge;tgt ure reached 8QC. _ Wen the
li quid tenperatTrePTheraedr 84the *80€C’ " st Prfi-ig “was “canti mied For 1 hour,
to obtain a mxz.t ' LOQS. e er, RLegl piati on,
separation, fi IZtXSF aﬁ%ngg%gg%?y?%ﬂ%% anéﬁgt gggitntrll%ltéhg%fgﬁsg?g ‘manner as in
Product i on fxed®h £c 1£ 051 8t abBnds , Pobyhet naf FuamaahylgenesGonrteal ni ng ,
thernopl astic resin nodifier (A-3). 36 8 NOVEMBER 2005 <Production Exanple
4: nodifi erorfipssiher tppkasbeningsagenth- 4had Ahpollyket rafd udrsaetdyl ene
particle dispersion hav- ing a solid content of 26.2% (A-4-1) was obtai ned
in thé0 5 AanehemhmergasitniProdogt hgrnExafipice exam@g8@ payardogf dini s

di spersion (A-4-1) (70 parts of polytetrafluoroethylene) was charged into a
reaction ekl @t ppelrAPeR andt F%?eﬂ-}kéoﬁa’énéérs,tetdherr%‘@&&ﬂ%s and

nitrogen introduction rt _by using a rotar u 10, (1. C30%- t hen, the
at rmsgher eo% nttf%ev?g%??%nf%g%«gﬂ gﬁﬁggpﬁpﬁgﬂg\ﬁ%ﬁlﬁht(artc}ﬁeﬁ‘y%fop'assi ng a
nitrogen f r e . Th 240 r fdi pQt jum al -
kenyl succi%%o%%dggggarggspaéﬁggﬁéfi }EI ggtwét?ér E%gﬁozlt%gha'r S)cegE ?Csdz{néjd’ t he
tenper at urigekdné hgn8yshemwas ,r aksedehatta h9erand e thrH i d

tenperature inside reached 55C,

15 trichlorofluoromethane, dichlorofluoromethane, dichloro-
tetrafluoroethane, methyl chloride, ethyl chloride, me-
thylene chloride and the like. As the decomposing type
foaming agent, for example, azodicarbonamide, dinitro-
sopentamethylenetetramine, azobisisobutyronitrile, so-

20 dium bicarbonate and the like are listed. These foaming
agents may be appropriately used in admixture.

When the foaming agent (F) is used, it may also be
permissible to further add a bubble controlling agent
into a melt kneaded substance of a thermoplastic resin

25 composition. As the bubble contreolling agent, for exam-

ple, inorganic powders such as talc, silica and the

like, reaction mixtures of an acidic salt of a poly-
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a m xture conposed of 0.1 part of potassiumpersulfate and 5 parts of
distilled water was added, further, 24 parts of nethyl nethacrylate, 6
parts of n-butyl methacrylate, 0.3 parts of n-octyl nercapt anNOMEMBER 2005
dropped over 90 m nutes, and they were polynerized. Af- ter conpletion of
dropping, the m xture was kept for about 45 mnutes to conplete

pol yneri zati on. Throughout a series of operations, no separation of solid
was ob- served, and a uniformparticle dispersion was obtained. 25 On the

ot her hanga1:%@ RAMHHf] A AEUEOUS 561 ¥t @hendi 6s0b¥ikRyicaleiidm acetate in
a proportion of 7% was heated at 70C and stirred. Into this aqueous

sol uti on ZAd8 sNAVENMBER 20{ta tasograckiahh yb deappedatd parttrscofactile particl e
di sper- sion previously prepared, to precipitate solid. Then, this

preci pi t at@dwvahesdpdraatank ¥istedted and dried, to obtain a

pol ytetraf | uor oet hyl ene-contai ning thernoplas-_5 tic resin nodifier (A-4).
The average pafXadirdas 2f dfhe nelag kiFizerel AT ARGl RhENBASEGPASA®r in this
particle diispersi.on was Q.07 ,um The wejgh-average. ecul ar ,wei ght (Mn)
of the alPKyis G TerHH Eha E%Y&n%bgﬁﬂzgﬁ?edgbg%bgﬁ f%t&éfheation

chr omat ogr,aph 0,000., <Productio ; di f;.er. far jhernopl astic
resin (AJ§¥§%A&%%%%¥3réb%%ﬁ}%ﬁﬁhy %ﬁ%gggr #nglaggbeséignqég-ling a solid
content of, 126 A%HA- 5 It \pBh OB I PREhLDatBe q19s53RR yTBRARRh A% Hd),
Production Exanple 1. Into a mXxture of 35 parts of nethyl nethacrylate and
65 parts ofidgaeaylprhetdpsty| adenoeg1 dpEsphYede0. diipanbngfl phtha-

azobi sdi net hyl val eronitrile. To this was added a m xture of 2.0 parts of
sodi um dodead behizenesl| flonias Ba 20, atdi 238epgit phahadiagtl,| Idechndater] and t he
m xture was stirred for 4 mnutes by a hono-m xer at 10,000 rpm then,
passedOt wirdd hatlat qur edblrerpt potiMPhathr odgliradkey lmpdémiadéte t o obtain a
stabl e nethyl nethacry- | ate/dodecyl nethacrglate previ ous di spersion. This

was 25 chal 33k PRt habetf ondiedserheyiilppddhailefhca SUtHIREN2bndenser,

h I d .ni I d i d the | i
nsi de- ve AT R o SO0 ISkl SR ARRER 2565 0d8F 5T 1 b and
stirred fored hoursy  Goeonpl ete, £ adlogh ROWAGH Zakhaadd qptain a
ol ymer i

(et h) acryl at’e- base particl e’ aqueous persion (A-5-2). This par-
ticle agueeus, dirspRISy DNpkéh&12)e haddataent ik ; 0bh3R A%t S bEME=A@ver age

particle size of the alkyl (meth)acryl ate-

15 plasticizers such as tricresyl phosphate, tri-2-
ethylhexyl phosphate, triphenyl phosphate, 2-ethylhexyl
diphenyl phosphate, cresyl diphenyl phosphate and the
like; adipate-based plasticizers such as di-2-ethylhexyl
adipate, diisodecyl adipate, n—octyl—n—decyl adipate, n-

20 heptyl-n-nonyl adipate, diisococtyl adipate, diiso-n-
octyl adipate, di-n-octyl adipate, didecyl a&ipate and
the like; sebacate-based plasticizers such as dibutyl
sebacate, di-2-ethylhexyl sebacate, diiscoctyl sebacate,
butylbenzyl sebacate and the like; azelate-based plasﬁi—

25 cizers such as di—2—ethylhexyl azelate, dihexyl azelaté,

diosooctyl azelate and the like; citrate-based plasti-

cizers such as triethyl citrate, triethyl acetylcitrate,
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based polynmer in this particle dispersion (A-5-2) was 0.20 g m The Mwv of
the al kyl (neth)acryl ate-based poly- nmer was 100000. Into a reaction vessel
equi pped with a stirrer, 10 condenser, thernocouple and ni t&- NQ¥EMBER 2005

i ntroduction port was charged 80 parts of the pol ytetrafl uoroethyl ene par-
ticle dispersion (A-3-1) (20 parts of polytetrafluoro- ethylene) previously
prepared, by using a rotary punp (1C305-D), then, 263.2 parts of the
(meth)acryl at e-based 15 pol yner particle aqueous dispersion (A-5-2) (80
parts of (mefh)actyilata-dased nol yiresde wasc chasged, candathenking- uid inside
was heated and stirred until the tenperature reached 80C. Wién the liquid
t enper at unexiylisiade tvyeacihatht SMad sthé riNge Wagl ¢oOL hoeedabed plheur, to
obtain a mx 20 ture of both dispersions. Thereafter, precipitation,

separ at i o icfiiddrsatsuorh ared retyhnigp el @l gbadbet egdlyool hee, satbydenner as in
Production Exanple 1, to obtain a polytetrafl uoroethyl ene-containing

t her nopl asthitd alediat hynbdifyerlie 5)bueBlePrbalribony Exadpreletenodi fier for
t hernopl astic resin_(A-6)> A polytetrafluoroethyl ene particle dispersion
(A-6 39 8 ANOVENVBER 12605 tlr)lm%l/fwga*aes%@wdcah%mcaaﬁege. 595RadSobt ai ned in

the sanme nmanner .as in Production Exanple 1. 165 ts of istilled water
and 1.5 péFP?Wﬁy%ﬁﬁﬁﬂ@ﬁﬁﬁiﬁﬁEﬁkéﬁ§+§ggbe§¥%aF§lﬂ§?ilgﬁ§Fgegrﬂﬁ€6 a reaction
vessel equj it . tirrer, conden t her Jpl.e _an i trogen
intro- qﬁcéyyﬁg)r%fkéﬁégfﬁ%ﬁéfpér%gp6 —ﬁﬁéy%o §§§?§2#Fﬁgﬁé-qggﬁyle%e

di spersi on {fsf-h) {S0nPRT {820y, Wel- 9ht sQhiec POl ¥iehbahhvareethy eng) was

charged into the reaction vessel using a rotary punp (1 C30S-D), then, the
atnmos 10 phedes ighthel ieatd ioni yessel ewasrpyhged pihBtAklizegen sych passing a
nitrogen flow through the vessel. Then, the tenperature in the system was
rai setlot o &EHQ1i-aheilerhexhe 1soplhtdhéataper atiiir2-enbydeexgdchedeF8C, a

m xture conposed of 0.1 part of potassiun1gersulfate and 5 parts 15 of

di still ed Shtlart e dddtest, L ket hekcinelehpsoaasd BLEEPEE LG IFarstus of
acrylonitrile and 40 paris of . sty- rene over 90 m nutes, .and these were

pol yreri z&F "RTErLe %%%ieﬁ+%h“%¥a8?0pBPﬁ§,aFﬁEY e& LB IRt was kept

for about 48 Ml e01 0 SOUPL ELE Lhe  POLYISLLZ8! LAy, 20 Thnughout a seres

of operations,” No Sej Ion o sol was observe iformparticle
di spersi o ropas Ot addesht On pheypLBEL1BaBdsaka0aRaT t 00 faR Aaqueous ‘

solution dissolving calciumacetate in a proportion of 7% was

15 polyesters thereof, and the like; epoxy-based plasticiz-
ers such as epoxidized soy bean o0il, epoxybutyl
stearate, epoxy(2-ethylhexyl) stearate, epoxidized lin-
seed oil and the like. These can be used alone or in
combination of two or more.

20 Examples of the stabilizer include lead-based sta-
bilizers such as tri-basic lead sulfate, dibasic lead
phosphite, basic lead sulfite, lead silicate and the
like; metal soap-based stabilizers derived from metals
such as potassium, magnesium, barium, zinc, cadmium,

25 lead and the like and fatty acids such as 2-

ethylhexanoic acid, lauric acid, myristic acid, palmitic
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25 heated at 98C and stirred. Into this aqueous solution was gradually
dropped 100 parts of the particle disper- sion previously prepared, to
precipitate solid. Then, 40 8 NOVEMBER 2005 this precipitate NMOVEMBER 206,
filtrated and dried, to obtain a polytetrafl uoroethyl ene-containing
thernoplas- tic resin nodifier (A-6). The average particle size of the alkyl
5 (neth)acryl ate-based polyner in this particle, dispersion was 0.10 gm
The wei gh-average nol ecul ar weight (My) of the al kyl (neth)acryl ate-based

pol ymer measl, 0.k, 08 o De MEALL AN, £V OTRL 2T RN 489485000, <Producti on

Exanpl e 7: nodifier for ernopl astic resin parts of

di stilledwaler Ard 2. RAr LS Ofndi PO 48581 UBLALKeBYLsyackpat eneere charged
into a reaction vessel equipped with a stirrer, condenser, thernocouple

and ni trogemkel;NtorQAUGtd i dsed Widerli8Orpantsiokd1srBRt Byl anet hacryl ate
and 20 parts of n-butyl nethacrylate were charged, then, the atnosphere in
t he react kgn w@upselestas prged, wid fattpgeaibdyspassi nglaanket,rogen fl ow

t hrough the vessel. Then, the tenperature in the system was raised to 55C,
and when shé fluregicn tteenpieratagepoum @0 somel eranhedl556apabasrtur e conposed
of 0.1 part of po- tassiumpersulfate and 5 parts of distilled water was
added, t heé tedddtlizeT sty ke Keptbeved abeat Zasbabad  uBésCato conpl ete the
pol ymeri zation, to qQbtain an ague- ous dispersion_of a (neth)acryl ate-based
ol s - Dt 12 - TrRa s 4 o Raob s 04 aPEr AR RASErY | SE. baced -
pol yner recqvered fraomith ueous, di rsion.o meth)acryl at e- based
pol yrrer,W'?gf)él E% %ﬁ&?ﬂl@é&% %%?%?C% éah%h]?a?ﬁ%pl gg»}:f"g %ng:nt"ﬁ% i%fi er (A-7).

The re- sulited 1GmRLD atd Y Al 8- PASRAnPOL VoL ubRd 8 Mar9lim, 2240Q. Q0%
<Exanples 1 to 4, Conparative Exanples 1 to 3> 5 The evaluation results of

the flowahihld tiyikand &idrueswgel ptabs | b+ ymofet Begpandeachadi escar @sshown in
Table 1. As the PTFE powder in the table, Aflon PTFE CD-1 (trade nane:
manuf act uednpheAs gt & assidGp. suth dag IestbgéiexdBo8cNAVENBERS2G05 O
WO 40 decanoic acid, trialkylacetic acid and the like, unsatu-
rated fatty acids such as oleic acid, ricinoleic acid,
linoleic acid and the like, alicyclic acids such as
15 naphthenic acid and the like, aromatic acids such as
phenol, benzoic acid, salicylic acid, and substituted
derivatives thereof; metal-~based stabilizers such as
metal salt ligquid stabilizers obtained by dissolving the
above-mentioned stabilizers in an organic solvent such
20 as petroleum-based hydrocarbons, alcohols, glycerin-
derivatives and the like, and further compounding a sta-
bilizing aid such as phosphites, epoxy compodnds, col-
oration preventing agents, transparency improving
agents, light stabilizers, antioxidants, lubricants and
25 the like; and non-metal-based stabilizers such as epoxy

compounds such as epoxy resins, epoxidized soy bean oil,

epoxidized vegetable o0il, epoxidized fatty alkyl esters

25
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and the like, organic phosphites in which phosphorus 1is
substituted by an alkyl group, aryl group, cycloalkyl
group, alkoxyl group and the like and which has a di-
hydric alcohol such as propylene glycol and the like, an
aromatic compound such as hydroquinone, bisphenol A and
the like, hindered phenols such as bisphenol dimerized
via BHT, sulfur, methylene group and the like, ultravio-
let absorbers such as salicylates, benzophenone, ben-
zotriazole and the like, light stabilizers such as hin-
dered amine or nickel complex salt, ultraviolet shield-
ing agents such as carbon black, rutile type titanium
oxide and the like, poly-hydric alcohols such as
trimethylolpropane, pentaerythritol, sorbitol, mannitol
and the like, nitrogen-containing compounds such as f3-
aminocrotonate, 2-phenylindole, diphenylthiourea, di-
cyanediamide and the like, sulfur-containing compounds
such as dialkylthiodipropionates and the like, keto com-
pounds such as acetoacetates, dehydro acetic acid, f-
diketone and the like, organic silicon compounds, bo-
rates and the like. These can be used alone or in com-
bination of two or more.

Examples of the impact resistance improying agent
include polybutadiene, polyisoprene, polychloroprene,
fluorine rubber, styrene-butadiene-based copolymer rub-
ber, methyl methacrylate-butadiene-styrene-based copoly-
mer, methyl methacrylate-butadiene-styrene-based graft

copolymer, acrylonitrile-styrene-butadiene-based copoly-
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HOHdOHOHdOHH OH OH 04i ma,w Ea Ew Eaa Ew Ew Ccn -- 43 8 NOVEMBER 2005
<Exanples 5 to 8, Conparative Exanples 4 to 7> The conponents shown in
table 2 were m xed at respective proportions (ratio by wei g8t NOVEMBERM2005
m xture was shaped by a co-direction tw n-screw extruder 5 (PCM 30) set at
a cylinder tenperature of 260C, to produced a pellet. Then, using this
pellet, injection nolding was conducted by an injection nolding nachi ne
(SAV-60) set at a cylinder tenperature of 260C and a nold tenperature of

80C for coustidtdi | Yad®slon 2tdi BO-40yi 8hechbih@AdBhdiBg sRECRIHE t

(M 100AI I -DM set at a cylinder tenperature of 260C and a nold tenperature
of 80C f aogdinsiean) propeaidybevad laneontyteonebbabbk Eeppagiiere speci mens.
<Exanples 9 to 11, Conparative Exanples 8 to 11> 15 The conponents shown in
tabl e 3 werdblmxed atrenesipeoh s &ee ps Opoeheonspbilagneo rpbheirghts)ity-and t he

m xture was shaped by a co-direction tw n-screw extruder (PCM 30) set at a
cyl i nder teanrerethueend-p600 ene-spy veueedonopenest rubber,, @diid -t his

pellet, injection 20 nolding was conducted by_an injection no|ding nmachi ne
(SAV- 68) e REPEIAINRIPLEVPRY aF tPBeBf ©50TLSAG BRI ORYILE Carifést ure of

80C f mbustibility test i njecti . di, hi M 100Al I -
et at o TR vetRiera: (PG T 2abet GRte Ao RBF 6 CeAdePAPAra of 25 BOC for

physi cal y ev i hp,r =t S i _ <Exanples 13
to 16, Co%%ggg%%Vé§t§%%%$%£gﬁ5§?09§@§i§ﬁ gﬁRE%ENE@EQSO%§%$E§Q%Bnponents
shown in tablandh Wes £ M xed-BisefeSREBEEEVENRr €Rar hii®Rs (mat itgdygmei ght),
and the m xture was shaped by a co-direction tw n-screw extruder (PCM 30)
set at a cadd nderetieyperiatpreppl eR608iehe bopbogneed rabpeld gEEPOMEN, Uusing
this pellet, injection nolding was conducted by an injection nolding
machi i€ (SA~IEjasedianea e¢ytynllepenenpératur metchy2@d€ nandbca narst d
tenperature of 60C for conmbustibility test, and an injection nolding

machi ne ( MZ0bd¢oEMprReINGESa ROCEGPY hERE PPEREELarEre toe 160 &FE a ol d
tenperat urg,

Spoci mons. Listochp 6847 PH B0 E CERBAPEPIYE ERRRDY 480168 ToL T
component s, showm oA tab! £ ScHREEndLXBH BF cHB LESRBEL.ve proportions (ratio
by wei ght), and the
Examples of the lubricant include pure hydrocarbon-
15 based lubricants such as liquid paraffin, natural paraf-
fin, micro wax, synthetic paraffin, lower molecular
weight polyethylene and the like; halogenated hydrocar-
bon-based lubricants; aliphatic lubricants such as
higher fatty acids, oxy fatty acids and the like; fatty
20 amide-based lubricants such as fatty amides, bisfatty
amides and the like; ester-based lubricants such as
lower alcohol esters of fatty acids, poly-hydric alcohol
esters of fatty acids such as glyceride and the like,
polyglycol esters of fatty acids, fatty alcohol esters
25 of fatty acids (ester waxes) and the like; and lubri-

cants composed of metal soaps, fatty alcohols, polyva-

lent alcohols, polyglycols, polyglycerols, partial es-
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m xture was shaped by a co-direction tw n-screw extruder (PCM 30) set at a
cylinder tenperature of 260C, to produced a pellet. Then, using this
pellet, injection nolding was conducted by an injection nol8BcNOYENBER 200520
(SAV-60) set at a cylinder tenperature of 260C and a nold tenperature of
60C for conbustibility test, and an injection nolding machi ne (M 100AI | -DVM
set at a cylinder tenperature of 260C and a nold tenperature of 60C for
physi cal property evaluation, to obtain 25 respective speci nens. <Exanpl es
21 to 24, {paatiyve FXamiesard be1¢3rydFhe e0apaBest,spshewslin table 6
were m xed at respective proportions (ratio by weight), and the 45 8
NOVEMBER 2005 rspett | #£cpy opords onsolyalizeoby wedgbhb)lygandetdad s xt ure  was
shaped by a co-direction tw n-screw extruder (PCM 30) set at a cylinder

t enperat ure of R260(l¢n pf odueedracepeihet aidhéncludieng this pellet,
injection nmolding was 5 conducted by an injection nolding machi ne (SAV-60)
set at a GAtihderrybaperrvee opProbptesad aMabdhdaceypatargite reafe 80C for
conbustibility test, and an injection nolding nachine (M 100All-DVM set at
a cyl i AdercarsrpeErer ur e(Bth pEOLTY hateas Ak EnEefperat BY £SBYT8DE £6r physi cal
prop 10 ertcil Veval uat | on,, Lo ob&gi n_res ective Z&eci nens. i%)garzpl es 25 to
28, ConmparBl i Bxanpf 85 2% Hor 2755 T he EoRBBREATS “SHowT " bl e 7 were
m xed at respectd p i i i , ot Ur e was
Shaped by B Eoe v oeE on by B e Lt F Ry Y MR P 4] St A oyl nder
t enper at ur 0C, _ d et h . USk ng_thj Il et,

i njection &rﬁ%?%ggm%&c%]n%ugﬁo%rpﬁh n?%c}(?c?)?ll?r%%glgnég §§E?ne ( SAV- 60)
set at a aydl¢wiridé enppsayueesobnd5@h€ andea nold tenperature of 80C for
conbustibility test, and an 20 injection nolding machi ne (M 100All-DV set
at a 1€ylinder ¢enperadine of 266Cnaddfaempbd témperatsens ¢mveBGC f or

physi cal property evaluation, to obtain respective specinens. <Exanples 29

to 32, Corpsttativec ExappFherpgrigssis r25ithd Cdofpdndft $¥WWWESYh tabl e 8

vas shaped By GGOLAT 1 okt Bh b heGRIBN B FOASF CPONA0Y SRRt a eyl i nder
tenper at ure, 010 250G, 02 46, 8¢ NOVENRER 12005 ,30) 841 alnc¥ld ndgy tenperature
of 250C, to produced a pe?%et. TE{En, using-this pe?(ltnet, H%ectl on nol di ng
was condugti&di bye an FafegtiopopBhdiag igaghlRe -cSAYDLR)ixS8lg in
15 which the modifier of the present invention and a part
of the thermoplastic resin (C) are mixed first to pro-
vide a master batch, and the remaining part of the ther-
moplastic resin (C) is further added to and mixed with
this.
20 As the method of molding a thermoplastic resin com-
position containing the modifier of the present inven-
tion added, for example, calender molding, heat molding,
extrusion blow molding, foaming molding, extrusion mold-
ing, injection molding, melt spinning and the like are
25 listed.

As the useful molded articles obtained by using a

thermoplastic resin composition containing the modifier

28



at a cylinder tenperature of 250C and a nold tenperature 5 of 80C for
conbustibility test, and an injection nolding machine (M 100AlIl-DVM set at
a cylinder tenperature of 250C and a nold tenperature of SGNOYEMBIRR2Q0H
prop- erty evaluation, to obtain respective specinens. <Exanples 33 to 36,
Conparative Exanples 32 to 35> 10 The conponents shown in table 9 were

m xed at respective proportions (ratio by weight), and the m xture was
shaped by a co-direction tw n-screw extruder (PCM 30) set at a cylinder

tenperatugg Q%ezg %séﬂ% ﬂHJ%H%E%%f%éﬁ%é?tfoETE%hmH§é9?mETB§dPQEL9t1

injection 15 nolding was conducted by an injection nolding nmachi ne (SAV-60)

set at a eyldirder  ermeriMl & OfsKOOC anth R o AOh&L & eaPERapUr enaf 80C for
conmbustibility test, and an injection nolding nachine (M 100All-DM set at

a cylindenrinedparvatdyte-of i Ab G Bdith @; nivd U1 e npel aédr bodie2Q 80C, for

physi cal property evaluation, to obtain respective specinmens. <Exanples 37
to 40, Conpartatoinyendchathllesd 36 tand9the Thike ovipoaened bhowhoiwn table 10 were
m xed at respective proportions (ratio by weight), and the 25 m xture was
shaped® by M@ l€d1di raexst i ighH) @i IR creld ©%@ r udepec I Py 8B3MBAESat a cyl i nder
tenperature of 250C, to  produced a pel|let. Then, using this pellet,

i nj ecti on EPB1ERIng VR T RHIR S bySBRL 1 2ct FHRS MBPUPRgPfaéHItrRE 7 8
NOVEMBER %0 5 conducted by an irgiecti on nol di ng Pﬂégl ne (SAV-60) set at a
cylinder temseratiire GtI250C St & frol 3T BHR&Y altir 8 SFS8OEFEFS -
conbusti bidJj ty Lest, i Iy ect i | di i ( Al l-DM set at
a cyli nderéo!tne%per atluc?rgr}%f@%dz%jo% %‘?\%ﬂaggno %H('?%Vrvrpngggftnggé %/#1%3 C, for physical

prop- ertyjemaldlati bt Gnobd Al 4 § eSPREL | e SPELl BBARd tREXaAMes 41 to 44,
Conpar ati ve Exanples 40 to 43> The conmponents shown in table 11 were m xed

at respective Tiroprdscamns {madnoidy weiphbe, iahdstheté8 fuxthee was shaped
by a co-direction twi n-screw extruder (PCM 30) set at a cylinder

t enper at uri@ ¥et2R0C, by otheprbeutediag pekpepleThealowsi Ry tt h%@ peldpet |
injection nolding was conducted by an injection nolding machi ne ( SAV-60)
set at a & iTMferPReHET a2  bi°R2HT RAH 41L5CFDI 8t ERFBrat die T8F 60C for
conbust i bidei t

combust DI Lssloo S AN o1 ook gnereldl g et e (ML1goal DU set at
Zoper ), UAAELL T OB Bk SPETLecopEe fEboo, 0 Euamles 12 (o 42
at 15 following methods.
(1) Solid component concentration:
It was determined by drying a particle dispersion
at 180°C for 30 minutes.
(2) Particle size measurement:
20 D dispersion of modifier particles was diluted with
distilled water and used as a sample, and the particle
size thereof was measured using CHDF 2000 type grain
size distribution meter manufactured by MATEC, US. The
measurement was conducted according to the sgandard con-—
25 ditions recommended by MATEC. Namely, an exclusive cap-

illary type cartridge for particle separation and ap-

proximately neutral carrier liquid were used, and 0.1 ml
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respective proportions (ratio by weight), and the m xture was shaped by a
co-direction twi n-screw extruder (PCM 30) set at a cylinder tenperature of
280C, to 25 produced a pellet. Then, using this pellet, injd&NOVEMBRR 200y
was conducted by an injection nolding machine (SAV-60) set at a cylinder
tenperature of 280C and a nold tenperature of 80C for conbustibility test,
and an 48 8 NOVEMBER 2005 of 80C for conbustibility test, and an injection
mol di ng machine (M 100AII-DV set at a cylinder tenperature of 280C and a
mol d t enpeyrataurg 16ft K0CQ {18« Phwsh L&l h¥ ORg &' ty¥neu¥AtYatien, off0 obtain
respective specinens. 5 <kExanples 49 to 52, Conparative Exanples 48 to 51>
The conporériuz Swowed nidadbl #od 3nses eramxet, abt aespeet keeepopdpar.tdi ons
(ratio by weight), and the mxture was shaped by a co-direction tw n-screw
ext ruder mlP@NHGR0)a getesdure oyf | lewt t €0Perasir €260024DE) vodl@ produced a
pellet. Then, using this pellet, injection nolding was conducted by an

i nj ecti on trewipdineg uvee hhe3 5 CSAV-260)t Isets twnda oy | pauderc tenperat smk-of 230C
and a nold tenperature of 80C for conbustibility test, and_an .injection
nmol di n@ MECHNGE M T § -WOS“%%S%?r%e@LSP%}YFHHE?“?eﬁ‘ﬁéFéF&teé gf! 230C and a

nmol d tenperature of . 80C for physjca roperty.eval ion, to qQbtain
Tospect | e gt e o pkann sedest e he bt Een ki iy Eher arnegs 15T o 555
The conponent.s shown in table 14 re m xed,at r ective proportions
(rati oml;y gt *8nd the %'XPGP\Q%\?&§“§ﬁ p& 15)3[/’&% ’cgj-ssgiwreerceti ef\?\n n-screw

extruder (PCM30) welqidlade£yhE NHETLEMRET RLYUERLOhed4QCenkt :Produced a
pellet. Then, using this pellet, injection nolding was conducted by an

i nj ection nol diMgdmedrdiet 2ba$ SAVn60tset uaing aykbnden tenrperdat,ure of 230C
and a nold tenperature of 80C for conbustibility test, and an injection ‘
mol di hg macmufa(iMiodApY - DpwaePeakoaK. By)i hdegetleppamattiieonof 230C and a
nol d tenperature of 49 8 NOVEMBER 2005 230C and a nold tenperature of 80C

for physi CAIF PORIEREY e(af uhtfohystemoblarHipespeedi ¥&
<Exanpl es\é? to 60, Conparative Exanples 56 to 59> The conponents shown in-
table 15 W&¥'® mi xed at 5 respective proportions (ratio by weight), and the

e v SheRef DRl cat en b cycertual | (FONSO) et at e
pellet, injectinn w4®l Hiagues congycteduby apethirect gerviRhding dmchi ne
15 (manufactured by Tsutsui Rikagaku Kikai K.K.) according

to JIS K6721. 1In this measurement, a powder was filled

in a funnel of the bulk specific gravity meter, then,

the powder was flowed for 10 seconds from the funnel,

and the powder flown was weighed, and used as an index
20 of flowability of the powder (g/10 sec).

Larger amount of the powder flow during 10 seconds
means excellent flowability of the powder. In actual
working, a powder showing excellent flowability means
excellent handling, too.

25 (5) Measurement of storage stability of powder

20 g of a powder was filled in an acrylic resin

vessel, which was placed in a gear oven (GHPS-222, manu-
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10 (SAV-60) set at a cylinder tenperature of 240C and a nold tenperature of
60C for conbustibility test, and an injection nolding nmachine (M 100AIl-DV
set at a cylinder tenperature of 240C and a nol d tenperat uBINQVEMBER 2095
physi cal property evaluation, to obtain 15 respective speci mnens. <Exanples
61 to 64, Conparative Exanples 60 to 63> The conponents shown in table 16
were m xed at respective proportions (ratio by weight), and the mxture
was shaped by a co-direction tw n-screw extruder 20 (PCM 30) set at a

cyli nder femperaduby fal230&.K.0) lprodured tepeétaturdhepntusilagdt his
pellet, injection nolding was conducted by an injection nolding nmachine
(SAV- 60) set tae aveyl iafder0 Cemper dedrite fofr 2300 wred vehi Il aemperat ure of
60C for compustibility test, and an 25 injection nolding_ nmachine

(M 100AI | ¥BiFhsella &9 &t itifervasifler atiif: of oDt adtachBLE% enper at ure

of 60C for physical property evaluation, to _pbtain especti.ve speci nens.
50 8 NOVEWBERCPEDS SREGHTH Bef 6504 4 Chribak b2t be Exhfip BS 45t o 67>  The
conponent s,300u, JfLf 3Bl € T, ey &1 xed: 4o respegli ye BLOROLLI ggs (ratio by
wei ght), and thRe "“mxture S'S apeJ’by‘a Co-di Tect|on LW n-Screw extruder

5 (PCOM 30) ;sgl sat, %r{tz![cjﬂpser{ecﬁ erpes a&ﬁﬁ%t@{o@@&vigg PrLodHeRd qnpel | et.

Then, using this pel , I njection I ng was conducted by an injection

mol di ng nmeehi ferm PAGHRR)iSetistati &yl d el ng enpenaherg-of A3adG-and a nold
tenperature of 60C for conmbustibility test, and an 10 injection nol ding
machi ne (¥Mat@QAleld- DY) Teitali eRilkyddahndekikeipkriat ur eand 230€ aheéna nol d
tenperature of 60C for physical property evaluation, to obtain respective
speci mens thRegangihmy tameoymns ut ¢ zehepetl reviss vhedveeaseakdcand 15 bustion
test,}@zod i npact strength, tensile strength and tensile elongation were

measut®d 4EESr Fiond 10 W04 RE afieRr e ant b hel Fesaf t §P&rBOYASWN in Tabl es 2
to 17. 51 8 NO%%%%ER 2005. O £§gﬁ(¥@il E xo\nmifa XX Q~CN keg %broNn}-O

Eox X the tim 1s crUshed ambdunt reac
is shorter, the powder is not easily solidified during
actual storage of the powder, and even if soiidified,
the block of the powder can be easily broken.
15 (6) Combustibility test:

Vertical combustibility test was carried out ac-
cording to UL 94 standard. A specimen having a thick-
ness of 1.6 mm was used.

(7) Izod impact strength test:

20 It was measured using a notched specimen having a
thickness of 3.2 mm at 23°C according to ASTM D256.

(8) Tensile test:

The tensile strength and tensile elongation were
measured according to ASTM D638.

25 (9) Surface appearance;
The surface appearance of a specimen injection-

~molded was visually observed and judged according to the
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focllowing standards.

O: Neither fish eye nor steak is observed on the

surface.
X: Fish eye and steak are observed on the surface.
5 However, only in evaluations shown in Table 2,
presence or absence of an aggregate in specimen was
visually observed in addition to the surface appearance.

O: No fish eye is observed on the surface and no

aggregate is observed in a specimen.
10 X: Fish eye is observed on the surface and aggre-
gate is observed in a specimen.
<Production Example 1: modifier for thermoplastic resin
(A-1)>
To 83.3 parts of a polytetrafluoroethylene particle
15 dispersion (manufactured by Asahi Fluoro Polymers K.K.,
Fluone AD936, solid concentration: 63.0%, containing a
polyoxyethylene alkyl phenyl ether in a proportion of 5%
based on polytetrafluoroethylene) was added 116.7 parts
of distilled water, to obtain a polytetrafluoroethylene
20 particle dispersion (A-1-1) having a solid content of
26,2%. This dispersion (A-1-1) contains 25% of
pothetrafluoroethylene particles and 1.2% of a poly-
oxyethylene alkyl phenyl ether.
165 parts of distilled water and 2.0 parts of dipo-
25 tassium alkenylsuccinate were charged into a'reaction
vessel equipped with a stirrer, condenser, thermocouple

and nitrogen introduction port, then, 80 parts of the
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weight of polytetrafluoroethylene) was chargea into the
reaction vessel using a rotary pump (manufactured by
Johnson Pump, IC30S-D), then, the atmosphere in the re-
action vessel was purged with nitrogen by passing a ni-
trogen flow through the vessel. Then, the temperaturé
in the system was raised to 55°C, and when the liguid
temperature inside reached 55°C, a mixture composed of
0.1 part of potassium persulfate and 5 parts of dis-
tilled water was added, further, to this was dropped 64
parts of methyl methacrylate and 16 parts of n-butyl
methacrylate over 90 minutes, and these were polymer-
ized. After completion of dropping, the reaction mix-
ture was kept for about 45 minutes, to complete the po-
lymerization. Throughout a series of operations, no
separation of solid was observed, and a uniform particle
dispersion was obtained.

On the other hand, 150 parts of an aqueous solution
dissolving calcium acetate in a proportion of 7% was
heated at 70°C and stirred. Into this aqueous solution
was gradually dropped 100 parts of the particle disper-
sion previously prepared, to precipitate solid. Then,
this precipitate was separated, filtrated and dried, to
obtain a polytetrafluorocethylene-containing thermoplas-
tic resin modifier (A-1).

The average particle size of the alkyl

(meth)acrylate-based polymer in this particle dispersion
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permeation chromatography was 2,600,000.
<Production Example 2: modifier for thermoplastic resin
5 (A-2)>
A polytetrafluoroethylene particle dispersion (A-2-
1) having a solid content of 26.2% was obtained in the
same manner as in Production Example 1. 200 parts of
this dispersion (A-2-1) (50 parts of polytetréfluoro—

10 ethylene) was charged into a reaction vessel equipped
with a stirrer, condenser, thermocogple and nitrogen in-
troduction port by using a rotary pump (IC30S-D), then,
35 parts of distilled water, 3.0 parts of dipotassium
alkenylsuccinate, 40 parts by methyl methacrjlate, 10

15 parts of n-butyl acrylate, 0.2 parts of t-butyl hydrop-
eroxide and 0.5 parts of n-octylmercaptane as a chain
transfer agent were charged, and the atmosphere in the
reaction vessel was purged with nitrogen by passing a‘
nitrogen flow through the vessel. Then, the temperature

20 in the system was raised to 60°C, and when the liquid
temperature inside reached 60°C, a mixture composed of
0.0005 parts of iron sulfate (II), 0.0015 parts of diso-
dium ethylenediaminetetraacetate, 0.3 parts of rongalite
salt and 5 parts of distilled water was added, to initi-

25 ated radical polymerization. This condition was kept
for 90 minutes, to complete the polymerization. Through

a series of operations, no separation of solid was ob-
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served, and a uniform particle dispersion was obtained.
Thereafter, precipitation, Separation, filtration and
drying were conducted in the same manner as iﬁ Produc-
tion Example 1, to obtain a polytetrafluorocethylene-

5 containing thermoplastic resin modifier (A-2).

The average particle size of the alkyl
(meth)acrylate-based polymer in this particle dispersion
was 0.07 um. The Mw of the alkyl (meth)acrylate-based
polymer was 47,000.

10 <Production Example 3: modifier for thermoplastic resin
(A-3)>

A polytetrafluoroethylene particle dispersion (A-3-
1) having a solid content of 26.2% was obtained in the
same manner as in Production Example 1.

15 .On the other hand, into a reaction vessel equipped
with a stirrer, condenser, thermocouple and nitrogen in-
troduction port was charged 225 parts by distilled wa-
ter, 80 parts of methyl methacrylate, 20 parts of n-
butyl acrylate, 0.2 parts of n-octylmercaptane and 2.5

20 parts of sodium dodecylbenzenesulfonate, and the atmos-
phere in the reaction vessel was purged with nitrogen by
passing a nitrogen flow through the vessel. Then, the
temperature in the system was raised to 60°C, and when
the liquid temperature inside reached 60°C, a mixture

25 composed of 0.0005 parts of iron sulfate (II), 0.0015
parts of disodium ethylenediaminetetraacetaté, 0.3 parts

of rongalite salt and 5 parts of distilled water was

35



O NOn OcO In00 00mDOO -111111 z, FCA4NAJ44JE. NHHHHHHHHHHHH
- - - vCoNmNime) nomama. 01t 1) ) Ha' - - | ar t 04H04Ha. Ha VWAYWAWAHY ~d

N- HO- . 40- HO- HO- HO- HO O-'

CNO CC U'A-P"A4J"14J-H-J" A4Jf COnD) M CCCCCCCCCCCCL' ONW - a)
Crlrl'[YHa) Hn Hm , 4( uHa) HNHH>HN OQOONMAI- CO4- méd- mi- nd. | NZCOHr - A124
. HaaN4JC4JC4JCA' CA. i1 C4JCt 40r na>i 4JC00nT 0COCOCOCOCO3N- HI 0

. HUUAO 00 U@ 0 W3H4id i-tliHN: d | d AEMUUadIDaR b Y1 o AV . | WirtleW WQE\AOC- H- 47

aHWAP TWGHWR- WAF- 4AWGHWGHW UVWEA CN mrOWHGA FwHWHGA HWHGHEOC
OUHH- HEa Ealdaigalztafrdak Ay | ONJedlabp Uza- 98°C @by ath@- it a&k Ubhl 64 8 NOVEMBER

2005
w

10

15

20

25

'-'0 Ooml")Looo0OO0 U W a rl10 00d" Nmulri OONT O XWi OQd D Jul 1~NX

polymerization. Thereafter, when the liquid temperature
lowered to 80°C, this condition was kept for 90 minutes,
to complete the polymerization, to obtain a
(meth)acrylate-based polymer particle agqueous dispersion
(A-3-2). This particle aqueous dispersion (A-3-2) had a
solid content of 30.4%. The average particle size of
the alkyl (meth)acrylate-based polymer in this particle
dispersion (A-3-2) was 0.08 um. The Mw of the alkyl
(meth)acrylate-based polymer was 50,000.

200 parts of the polytetrafluoroethylene particle
dispersion (A-3-1) (50 parts of polytetrafluoroethylene)
previously prepared was charged into a reactipn vessel
equipped with a stirrer, condenser, thermocouple and ni-
trogen introduction port by using a rotary pump (IC30S-
D), then, 164.5 parts of the (meth)acrylate-based poly-
mer particle aqueous dispersion (A-3-2) (50 parts of
(meth)acrylate-based polymer) was charged, and the lig-
uid inside was heated and stirred until the temperature
reached 80°C. When the liquid temperature inside reached
80°C, stirring was continued for 1 hour, to obtain a mix-
ture of both dispersions. Thereafter, precipitation,
separation, filtration and drying were conducted in the
same manner as in Production Example 1, to obtain a
polytetrafluoroethylene-containing thermoplastic resin

modifier (A-3).
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(A-4)>

A polytetrafluorocethylene particle dispersion hav-
ing a solid content of 26.2% (A-4-1) was obtained in the

5 same manner as in Production Example 1.

280 parts of this dispersion {A-4-1) (70 parts of
polytetrafluoroethylene) was charged into a reaction
vessel equipped with a stirrer, condenser, thermocouple
and nitrogen introduction port by using a rotary pump

10 (IC30S-D), then, the atmosphere in the reaction vessel
was purged with nitrogen by passing a nitrogen flow
through the vessel. Then, 4.0 parts of dipotassium al-
kenylsuccinate and 5 parts of distilled water were
charged, and the temperature in the system was raised to

15 55C and when the liquid temperature inside reached 55°C,
a mixture composed of 0.1 part of potassium persulfate
and 5 parts of distilled water was added, further, 24
parts of methyl methacrylate, 6 parts of n-butyl
methacrylate, 0.3 parts of n-octylmercaptane were

20 dropped over 90 minutes, and they were polymerized. Af-
ter completion of dropping, the mixture was kept for
about 45 minutes to complete polymerization. Throughout
a series of operations, no separation of solid was ob-
served, and a uniform particle dispersion was obtained.

25 On the other hand, 150 parts of an agueous solution

dissolving calcium acetate in a proportion of 7% was

heated at 70°C and stirred. 1Into this agueous solution
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this precipitate was separated, filtrated and dried, to
obtain a polytetrafluoroethylene-containing tﬁermoplas—
5 tic resin modifier (A-4).
The average particle size of the alkyl
(meth)acrylate-based polymer in this particle dispersion
was 0.07 um. The weigh-average molecular weight (Mw) of
the alkyl (meth)acrylate-based polymer measured by gel
10 permeation chromatography was 20,000.
<Production Example 5: modifier for thermoplastic resin
(A-5)>
A polytetrafluoroethylene particle dispersion hav-
ing a solid content of 26.2% (A-5-1) was obtained in the
15 same manner as in Production Example 1.
Into a mixture of 35 parts of methyl methacrylate
and 65 parts of dodecyl methacrylate was dissolved 0.1
part of azobisdimethylvaleronitrile. To this was added
a mixture of 2.0 parts of sodium dodecylbenzenesulfonate
20 and 225 parts of distilled water, and the mixture was
stirred for 4 minutes by a homo-mixer at 10,000 rpm,
then, passed twice at a pressure of 30 MPa through a ho-
mogenizer, to obtain a stable methyl methacry-
late/dodecyl methacrylate previous dispersion. This was

25 charged into a reaction vessel equipped with a stirred,

condenser, thermocouple and nitrogen introduction port,

and the liquid temperature inside was raised to 80°C un-
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der a nitrogen flow and stirred for 3 hours to complete
radical polymerization, to obtain a (meth)acrylate-based
polymer particle aqueous dispersion (A-5-2). This par-
ticle.aqueous dispersion (A-5-2) had a content of 30.4%.
5 The average particle size of the alkyl (meth)acrylate-
based polymer in this particle dispersion (A-5-2) was
0.20 um. The Mw of the alkyl (meth)acrylate-based poly-
mer was 100000.
Into a reaction vessel equipped with a stirrer,

10 condenser, thermocouple and nitrogen introduction port
was charged 80 parts of the polytetrafluoroethylene par-
ticle dispersion (A-3-1) (20 parts of polytetrafluoro-
ethylene) previously prepared, by using a rotary pump
(IC30S-D), then, 263.2 parts of the (meth)acrylate-based

15 polymer particle aqueous dispersion (A-5-2) (80 parts of
(meth)acrylate-based polymer) was charged, and the lig-
uid inside was heated and stirred until the temperature
reached 80°C. When the liquid temperature inside reached

80°C, stirring was continued for 1 hour, to obtain a mix-

20 ture of both dispersions. Thereafter, precipitation,
separation, filtration and drying were conducted in the
same manner as in Production Example 1, to obtain a
polytetrafluoroethylene-containing thermoplastic resin
modifier (A-5).

25 <Production Example 6: modifier for thermoplastic resin
(A-6)>

A polytetrafluoroethylene particle dispersion (A-6-
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1) having a solid content of 26.2% was obtained in the
same manner as in Production Example 1. 165 parts of
distilled water and 1.5 parts of dipotassium alkenylsuc-
cinate were charged into a reaction vessel equipped with
5 a stirrer, condenser, thermocouple and nitrogen intro-
duction port, then, 200 parts of the polytetrafluoro-
ethylene dispersion (A-6-1) (50 parts by weight of
polytetrafluoroethylene) was charged into the reaction
vessel using a rotary pump (IC30S-D), then, the atmos-

10 phere in the reaction vessel was purged with nitrogen by
passing a nitrogen flow through the vessel. Then, the
temperature in the system was raised to 55°C, and when
the liquid temperature inside reached 55°C, a mixture
composed of 0.1 part of potassium persulfate and 5 parts

15 of distilled water was added, further, to this was
dropped 10 parts of acrylonitrile and 40 part§ of sty-
rene over 90 minutes, and these were polymerized. After
completion of dropping, the reaction mixture was kept
for about 45 minutes, to complete the polymerization.

20 Throughout a series of operations, no separation of
solid was observed, and a uniform particle dispersion
was obtained.

On the other hand, 150 parts of an agueous solution
dissolving calcium acetate in a proportion of 7% was

25 heated at 98°C and stirred. 1Into this agueous solution
was gradually dropped 100 parts of the particle disper—

sion previously prepared, to precipitate solid. Then,
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this precipitate was separated, filtrated and dried, to
obtain a polytetrafluoroethylene-containing thermoplas-
tic resin modifier (A-6).
The average particle size of the alkyl
5 (meth)acrylate-based polymer in this particle dispersion
was 0.10 um. The weigh-average molecular weight (Mw) of
the alkyl (meth)acrylate-based polymer measured by gel
permeation chromatography was 49,000.
<Production Example 7: modifier for thermoplastic resin
10 (A-7)>
230 parts of distilled water and 2.0 parts of dipo-
tassium alkenylsuccinate were charged into a reaction
vessel equipped with a stirrer, condenser, thermocouple
and nitrogen introduction port, further, 80 parts of
15 methyl methacrylate and 20 parts of n-butyl methacrylate
were charged, then, the atmosphere in the reaction ves-
sel was purged with nitrogen by passing a nifrogen flow
through the vessel. Then, the temperature in the system
was raised to 55°C, and when the liquid temperature in-
20 side reached 55C, a mixture composed of 0.1 part of po-
tassium persulfate and 5 parts of distilled water was
added, the reaction mixture was kept for about 45 min-
utes, to complete the polymerization, to obtain an aque-
ous dispersion of a (meth)acrylate-based polymer.
25 In the same manner as in Example 1, a
(meth)acrylate-based polymer was recovered from the

aqueous dispersion of a (meth)acrylate-based polymer, to
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obtain a thermoplastic resin modifier (A-7). The re-
sulted (meth)acrylate-based polymer had a Mw of
2,400,000.
<Examples 1 to 4, Comparative Examples 1 to 3>

5 The evaluation results of the flowability and stor-
age stability of the powder bodies are shown in Table 1.
As the PTFE powder in the table, Aflon PTFE CD-1 (trade

name: manufactured by Asahi Glass Co., Ltd.) was used.
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respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
5 (PCM-30) set at a cylinder temperature of 260C, to
produced a pellet. Then, using this pellet,iinjection
molding was conducted by an injection molding machine
(SAV-60) set at a cylinder temperature of 260°C and a
mold temperature of 80°C for combustibility test, and an
10 injection molding machine (M-100AII-DM) set at a

cylinder temperature of 260°C and a mold temperature of

80°C for physical property evaluation, to obtain

respective specimens.
<Examples 9 to 11, Comparative Examples 8 to 11>

15 The components shown in table 3 were mixed at
respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
(PCM~30) set at a cylinder temperature of 260°C, to
produced a pellet. Then, using this pellet, injection

20 molding was conducted by an injection molding machine
(SAV-60) set at a cylinder temperature of 260°C and a
mold temperature of 80°C for combustibility test, and an
injection molding machine (M-100AII-DM) set at a
cylinder temperature of 260°C and a mold temperature of

25 80°C for physical property evaluation, to obtain respec-
tive specimens.

<Examples 13 to 16, Comparative Examples 12 to 15>
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The components shown in table 4 were mixed at
respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
(PCM-30) set at a cylinder temperature of 260°C, to

5 produced a pellet. Then, using this pellet, injection
molding was conducted by an injection molding machine
(SAV-60) set at a cylinder temperature of 260°C and a
mold temperature of 60°C for combustibility test, and an
injection molding machine (M-100AII-DM) set at a

10 cylinder temperature of 260°C and a mold temperature of

60°C for physical property evaluation, to obtain

respective specimens.
<Examples 17 to 20, Comparative Examples 16 to 19>
The components shown in table 5 were mixed at

15 respective proportions (ratio by weight), and the
mixture was shaped by a co~direction twin-screw extruder
(PCM-30) set at a cylinder temperature of 260°C, to
produced a pellet. Then, using this pellet, injection
molding was conducted by an injection molding machine

20 (SAV-60) set at a cylinder temperature of 260°C and a
mold temperature of 60°C for combustibility test, and an
injection molding machine (M-100AII-DM) set at a
cylinder temperature of 260°C and a mold temperature of

60°C for physical property evaluation, to obtain

25 respective specimens.
<Examples 21 to 24, Comparative Examples 20 to 23>
The components shown in table 6 were mixed at

respective proportions (ratio by weight), and the
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30) set at a cylinder temperature of 250°C, to produced a
pellet. Then, using this pellet, injection molding was
5 conducted by an injection molding machine (SAV-60) set
at a cylinder temperature of 250C and a mold temperature
of 80°C for combustibility test, and an injecfion molding
machine (M-100AII-DM) set at a cylinder temperature of
250°C and a mold temperature of 80°C for physical prop-
10 erty evaluation, to obtain respective specimens.
<Examples 25 to 28, Comparative Examples 24 to 27>
The components shown in table 7 were mixed at
respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
15 (PCM-30) set at a cylinder temperature of 250C, to
produced a pellet. Then, using this pellet, injection
molding was conducted by an injection molding machine
(SAV-60) set at a cylinder temperature of 250°C and a
mold temperature of 80°C for combustibility test, and an
20 1injection molding machine (M-100AII-DM) set at a
cylinder temperature of 250°C and a mold temperature of

80°C for physical property evaluation, to obtain

respective specimens.

<Examples 29 to 32, Comparative Examples 28 to 31>
25 The components shown in table 8 were mixed at

respective proportions (ratio by weight), and the

mixture was shaped by a co-direction twin-screw extruder

(PCM-30) set at a cylinder temperature of 250C, to
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30) set at a cylinder temperature of 250°C, to produced a
pellet. Then, using this pellet, injection molding was

conducted by an injection molding machine (SAV-60) set

at a cylinder temperature of 250°C and a mold temperature

5 of 80°C for combustibility test, and an injection molding
machine (M-100AII-DM) set at a cylinder temperature of
250°C and a mold temperature of 80°C for physical prop-
erty evaluation, to obtain respective specimens.
<Examples 33 to 36, Comparative Examples 32 to 35>

10 | The components shown in table 9 were mixed at
respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
(PCM-30) set at a cylinder temperature of 250C, to
produced a pellet. Then, using this pellet, injection

15 molding was conducted by an injection molding machine
(SAV-60) set at a cylinder temperature of 250C and a
mold temperature of 80°C for combustibility test, and an
injection molding machine (M-100AII-DM) set at a
cylinder temperature of 250°C and a mold température of

20 80°C, for physical property evaluation, to obtain

respective specimens.
<Examples 37 to 40, Comparative Examples 36 to 39>
The components shown in table 10 were mixed at
respective proportions (ratio by weight), and the
25 mixture was shaped by a co-direction twin-screw extruder
(PCM-30) set at a cylinder temperature of 250°C, to
produced a pellet. Then, using this pellet, injection

molding was conducted by an injection molding machine
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KrirNry>rigd o cylinder temperature of 250°C and a mold temperature
of 80°C for combustibility test, and an injection molding
machine (M-100AII-DM) set at a cylinder temperature of

5 250C and a mold temperature of 80°C, for physical prop-
erty evaluation to obtain respective specimens.
<Examples 41 to 44, Comparative Examples 40 to 43>

The components shown in table 11 were mi%ed at

respective proportions (ratio by ﬁeight), and the

10 mixture was shaped by a co-direction twin-screw extruder
(PCM-30) set at a cylinder temperature of 220C, to
produced a pellet. Then, using this pellet, injection
molding was conducted by an injection molding machine
(SAV-60) set at a cylinder temperature of 220°C and a

15 mold temperature of 60°C for combustibility test, and an
injection molding machine (M-100AII-DM) set at a
cylinder temperature of 220°C and a mold temperature of

60°C for physical property evaluation, to obtain

respective specimens.

20 <Examples 45 to 48, Comparative Examples 44 to 47>

The components shown in table 12 were mixed at

respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
(PCM-30) set at a cylinder temperature of 280°C, to

25 produced a pellet. Then, using this pellet, injection
molding was conducted by an injection molding machine
(SAV-60) set at a cylinder temperature of 280°C and a

mold temperature of 80°C for combustibility test, and an
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machine (M-100AII-DM) set at a cylinder temperature of
280°C and a mold temperature of 80°C for physical prop-
erty evaluation, to obtain respective specimens.

5 <Examples 49 to 52, Comparative Examples 48 to 51>

The components shown in table 13 were mixed at

respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
(PCM-30) set at a cylinder temperature of 240°C, to

10 produced a pellet. Then, using this pellet, injection
molding was conducted by an injection molding machine
(SAV-60) set at a cylinder temperature of 230°C and a
mold temperature of 80°C for combustibility test, and an
injection molding machine (M-100AII-DM) set at a

15 cylinder temperature of 230°C and a mold temperature of

80°C for physical property evaluation, to obtain

respective specimens.
<Examples 53 to 56, Comparative Examples 52 to 55>
The components shown in table 14 were mixed at

20 respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
(PCM-30) set at a cylinder temperature of 240°C, to
produced a pellef. Then, using this pellet, injection
molding was conducted by an injection molding machine

25 (SAV-60) set at a cylinder temperature of 230C and a
mold temperature of 80°C for combustibility test, and an

injection molding machine (M-100AII-DM) set at a

cylinder temperature of 230°C and a mold temperature of
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230°C and a mold temperature of 80°C for physical prop-
erty evaluation, to obtain respective specimens.
<Examples 57 to 60, Comparative Examples 56 to 59>
The components shown in table 15 were mixed at

5 respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
(PCM-30) set at a cylinder temperature of 240°C, to
produced a pellet. Then, using this pellet, injection
molding was conducted by an injection molding machine

10 (SAV-60) set at a cylinder temperature of 240°C and a
mold temperature of 60°C for combustibility test, and an
injection molding machine (M-100AII-DM) set at a
cylinder temperature of 240°C and a mold temperature of

60°C for physical property evaluation, to obtain

15 respective specimens.
<Examples 61 to 64, Comparative Examples 60 to 63>
The components shown in table 16 were mixed at
respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
20 (PCM-30) set at a cylinder temperature of 230°C, to
produced a pellet. Then, using this pellet, injection
molding was conducted by an injection molding machine
(SAV-60) set at a cylinder temperature of 230°C and a
mold temperature of 60°C for combustibility test, and an
25 injection molding machine (M-100AII-DM) set at a
cylinder temperature of 230°C and a mold temperature of

60°C for physical property evaluation, to obtain

respective specimens.
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<Examples 65 to 68, Comparative Examples 64 to 67>
The components shown in table 17 were mixed at
respective proportions (ratio by weight), and the
mixture was shaped by a co-direction twin-screw extruder
5 (PCM-30) set at a cylinder temperature of 230C, to
produced a pellet. Then, using this pellet, injection
molding was conducted by an injection molding machine
(SAV-60) set at a cylinder temperature of 230C and a
mold temperature of 60°C for combustibility test, and an
10 injection molding machine (M-100AII-DM) set at a
cylinder temperature of 230°C and a mold temperature of

60°C for physical property evaluation, to obtain

respective specimens.
Regarding the resulted specimens, the vertical com-
15 bustion test, Izod impact strength, tensile strength and
tensile elongation were measured according to UL-94

standard, and the results are shown in Tables 2 to 17.
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conposition conponents in Tables 2 to 17,
specifically used. PC resin"
subi shi Engi neering Plastics K K.,
resin" : polybutyl ene terephthalate resin,

Rayon Co., Ltd., t

resin;, the used 1QZpal

phenyl ene) et her,
in a 0.1%chl orofa

pol ycar bonat e resin,
trade nane: Jupi -

the foll ow ng conmponents were
manuf actured by Mt-

5 ron S-2000F "PBT

manu- factured by M tsubi shi

resin, manufacturg
resin” ; polyam de
UBE Nyl on 1013B "H

Pol ychem K. K., tr

resi n, manufact ur dd

"Graft copol yner 1
Rayon Co., Ldt., t

Acrylonitrile-buty
M tsu- bishi Rayon
copolymer 3 (SAS)"

copol ynmer, manuf acture

"Vi nyl - based copol
copol ynmer, manuf ac

" PTFE- cont ai ni ng no#i

nodi fier (A-1) obt

Table 14

ragde nane: Tafpet N100O "P n' {: | pol yphenyl ene et her
gphenyl ene et her resFn, r;gzgﬁ-g met hyl - 1, 4-

d reduced viscosity fea 5y~ |Ubblel | ohde vi sconet er
olution _at 25C of 0.59 esilnf I pol ystyrene
By_Np 15 pon Polystyrene slErade-nane: G440K "Ny6
egen, manuf act ur ed %y Ube| | ﬁ«rﬁ,] Bsx| Ltd., trade nane:
Eesin X polypropylgne re (Nuflactiured by Nip pon
—Tamer Novatec PP_BC6 20 ST pol yet hyl ene
byoNi p pon Pol ychem K K., e @Bl Novatec LD LC522
ABS)" : . ABS graf& opol yn el T|aet ured by M t subi shi
de_name: R-80 25 "Graft ref (21 (AAS) "

.agry- late-styrene graft rer, manuf act ured by
£Cd.|e Ldt., trade nane: %ﬂ\@(&I\/BER 2005 "Graft
S SACrylonitrile-butyl acry 3| I|i cone graft
d hv Mtsu- bhishi Rayon di .+ trade nanme: RK-200
(SAN copol:xrfer) . Acr §c:tgoile-styrene
gby Mtsubl shi~ Rayort’ iU [ |~{PRade name: AP-20
ier A-1" <[?)(glytetraflu | + lepef cont ai ni ng
din Produgtlon
o @
. n o [0
< 12 o Dlal= P
/m ~
a lo © o o
. . oo
% |2 oo o ﬁ”’"‘o
s3] ~
™M —
=R 2ksle
% |S~o “ :MNO
s3] ~
= & & = & @
e I R B T s
0 1] 0 0 0 )]
o Q o o} 0] o
H N H H H 18]
S = -
TOqOnoyonoeo 7
AN B OG0 0 ® —~ay
T R S S S S El=
HH N YYHOY Yy HY |~
00 0 dodddddOdd ]
A Qe Qed QeH QeH D H Q Ao |~
HOOH Y Y - FERPT
HoHAo-HOHO O HO MEg| Oy~
TOUTOUOTO TO TO Tl
Q0 Q— Q00— QO0— Q0 o) K R ReR N0
E E _E E _E _E o wleiniolo
=I ~ I - - i - - Olojpl-ig
oA DA DA DA DA DA PP Hiw|L]|m
£ 2 £ £ 98 9 =18 Slo) 1]y
AP AL AP AP APAP A dlo Clujg|ofm
ol ol ol o ol o i o f o i « i o ol S I Bt o 1 BX A g
= A OH OHAOH VA VA O NN Hlpio|o|
0 CHdL P dd oL oo de 2 Mok
A leProcProcPrcPperePecoP|0 T OIdiulm
P [H202 020802080 3F 0fd O in,
+ |m 0V OVLOVUOULODL OOV O XV 'Oﬁwmw
)] Q0 0] 6} 6} 6} 6} [oF [0} = HiA |~ O
O KR I®\ 1M IMmIEI KiK. o2 DA HHd
2 mmmmmmmmmmmmm%a R RN NOREE
E OMBHEBERBHMEERBHE L =] olg|e| N
o} MHABHABHEAMBHABHBMAMABEABA|O N|Q|OI 2
O |& A~~~ ~A ~ 0~ KO H[EHE |\

64



Example 1 10 "PTFE-containing nodifier A-2" : polytetrafluoroethyl -
ene-contai ning nmodifier (A-2) obtained in Production Exanple 2

"PTFE-contai ning nodifier A-3" : polytetrafluoroethyl- ene- @MMPYEMBER 2005
nodi fier (A-3) obtained in Production 15 Exanple 3 "PTFE-contai ni ng

nodi fier A-4" : polytetrafluoroethyl- ene-containing nodifier (A-4) obtained
in Production Exanple 4 "PTFE-containing nodifier A-5" :

pol ytetrafl uoroet hyl- 20 ene-containing nodifier (A-5) obtained in
Production Exanpl ¢ 5 TPTFE-contarning nodifierTA-6" ] poiyfetrafluoroethyl-
ene- cont ai ni ng nodifielo (A-6) obtained in PeQdueti on oExa Ipll‘ e 6 25 "Flane
retardant 1" : Trip)EeﬁJ?h phosphat e, nmanuf acs °t uf ed ﬁy?DELff"naé(hi Kagaku Kogyo
K.K., trade name: TIP*'|Flanme retardant 2" : hal Bgenated epoxy oligoner, 69 8
NOVEMBER 2005 manuffact ired by Brom ne Corrpounds Ltd. radel name: F2400

"Fl ame retardant 3'd:nfed phosphorus, neadl act ured byo .0 Kagaku Kogyo

K. K., trade nanme: NerbHicRed 120 5 " Fl ames ket ar dant 4" 5|6t Fabi sphenol A
carbonate oli- gong?,* | manuf actured by Teijin Chemcal| K K| {trade nane:
FG 7500 "Fl ane retardanpt 5~ . tetrabi sphenol A [manygf actjur e by Tosoh
Corp., trade nane: |Elame Cut 120R 10 &H anme reLar dagtn Ignesi um

hydr oxi de, manufac{5t«r@d by Kyowa Kagaku Kogyo K2K2, 5 ame: Kisma 5A
"Flame retardant aid "] : antinony tridxide, mapuf aé- y Ni ppon Sei ko
K. K, trade nane: Patox M 15 "PTFE powder 1" : pol y{;et oet hyl ene,
manuf ac- tured by Ag@?ﬁloGl ass Co. Ltd., trade pane: Azﬁ n| PIFE Ch-1 "PTFE
powder 2" : pol yt et 6af |Gor oet hyl ene, rranuf ac-Nt*Jre'dmby i I ndustries
Ltd., trade name: |FZ0IL 20 <Exanples 69 to 73] Cofpa Exanpl es 68 to
77> Conpositions t¢ ahich the nodifier for therfoplas- asin of the
present invention hatl en added, uaﬁfd conposi il onsTtY a PTFE powder
or nodifier for thefinupl astic res:bﬁ’,(A- 3) had been™ad no PTFE 25
powder had been added;—rfor—conparative, —were—preparet—al ottle nol ding
was conducted by a b?owbrml di ngo aﬂa- chine hayipng a scs e{ret er of 40 mm
The eval uation 2 So N S5
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Table 15

100
10
5/0

4
43
3
O

Ex.57 |Ex.58 | Ex.
2.0
(0.4)
(
20

Proportion of drip
Izod impact strength (J/m)

UL-9%4V

(PTFE content in 100 parts of resin)

(PTFE content in 100 parts of resin)
PTFE powder-1

(PTFE content in 100 parts of resin)
PTFE-containing modifier A-6

(PTFE content in 100 parts of resin)
.t PTFE-containing modifier A-5

(PTFE content in 100 parts of resin)
PTFE-containing modifier A-4

(PTFE content in 100 parts of resin)
PTFE-containing modifier A-3

PTFE-containing modifier A-2
Tensile yield strength (MPa)

Tensile elongation (%)

PTFE-containing modifier A-1
Surface appearance

Flame retardant aid 1

Flame retardant 2
Combustion test

Composition
PSt resin
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are shown below. "ABS resin" : ABS graft copol yner, manufactured by 5

M t subi shi Rayon Co., Ltd., trade nane: Di apet 3001 Mol ding conditions:
cylinder tenperature (d): 180 C, (C2) : 200C, (C3) : 200C, 8iNQYEMBERZ005
dice: 200C "PCresin" : polycarbonate resin, manufactured by Mt- subi shi
Engi neering Plastics K K, trade nane: No 10 val ex 7022A Mol di ng condi tions:
cylinder tenperature (Cl): 230 C, (C2); 260C, (C3); 270C, head; 270C, dice:
280C "PET resin" : polyethyl ene terephthalate resin, manu- factured by

M t subi shi Raydws Gdig ddmhqsitihue cemponedts DianTaeklas280thblldi-ng

condi tions: cylinder tenperature (C): 280 C, .(CZi : 280C, (C3) : 280C,
head: 260G¢hedifad:1 60T "PHRREEHES : WoBE ySPGEERECRESY nUSAENRUf act ured by

Ni ppon Pol ystyrene K K ; trade name: (440K 20 Mol di ng conditions: cylinder
temperature (k§)resbn Cprqiarbsecte (r8yinzonanuhagguredoky #iide:  210C "PE
resin” : polyethylene resin, man ctured by Mt _sui, Chem cal_ Co., Ltd.;
trade nane: ﬁ“éﬁ‘ff@(l %tﬁ)llf’eef\ﬁrb‘? un%f%%'ﬁjdﬁi hs:  cHF PGPl &impdFRiGre (A):
150 25:C, ( : k ): 175C, head: 175C, dice: 175C "PTFE-contai ning
nodi fi %r A- g'%)o'n és’gls{/\otoe({ﬁfl uor oet hyl - ene-contai ning nodi fier (A-3) obtained

in Productiongg P‘Q\’E'V-B | " " _
pol ytetrafl uo‘r%gt ?/ ene,’ %@%@tﬁ% g?/;%gggﬁgbgg}gsj?%g.ln[t .a,nut rade nane:
Afl on PTFE C3rakturdey byporave somnshh R&YEhngs . Pravddowsratiepaemean i n nol di ng
of was v-isually judged according to the following criterion. 0. Die swell
is large, andafipedy &1 @M is ob- served. 10 X2 Die swell is small, and draw
down is observed. (b) "Appearance of bottle" The appearance of the resulted
bottl e was' viBRAl tgsipudgeeb berheny hgne oetherf oebowi ngher bsedi on. 0: d oss
is excellent, and surface roughening.is. 15 got fgu&d). X; E\cjs% is poor, and
surfatd roughshiRIIS Y Fehm e tIREEnpt Bs174PPLY 186° - BoRBAPEL Ve ‘Exanpl es 78
to 92> The c anent s_ sho, in . Jables 19 t0.22. .M, X respective
proportions, %&En)edﬂf]heeéerﬁ xef%%lé’ V\}éarlcg %uf)?gliﬁe?eéfé\gggé%xﬁgagiﬂgﬁdml ding by a
t50 mm si ngl e JHaW Sxad reaes ok dBoHf agt 4r8d1 BYhKG-KeKrh 8bi1a+Gyld nder
enper a-

at 25°C of 0.59

“PSt resin” : polystyrene resin, manufactured by Nip-
15 pon Polystyrene K.K., trade name: G440K
“Ny6 resin” : polyamide resin, manufactured by Ube In-

dustries. Ltd., trade name: UBE Nylon 1013B

“PP resin” : polypropylene resin, manufactured by Nip-

pon Polychem K.K., trade name: Novatec PP BC6

20 + “PE resin’ : polyethylene resin, manufactured by Nip-

pon Polychem K.K., trade name: Novatec LD LC522

n

“Graft copolymer 1 (ABS)” : ABS graft copolymer, manu-
factured by Mitsubishi Rayon Co., Ldt., trade name:
R-80

»

25 + “Graft copolymer 2 (AAS)” : Acrylonitrile-butyl acry-
late~styrene graft copolymer, manufactured by Mitsu-

bishi Rayon Co., Ldt., trade name: MUX-80
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ture set at 230C
having a wwdth of 80 nmmand a thick-
t he fol

Tables 19 to 22.

sheet s,

to obtain sheets nade of

. Surface appear ance:

t hermopl astic resin conpositions

ness of 3 mm Regarding the resulted
25 lowing itens were eval uated. The results8N@VEMBER 2005
The resulted sheet was visually ob 74

8 NOVEMBER 2005 served and judged according to the following criterion. O: .

Sur f ace rougheni ng,
by poor dispersion

splinter,

generation of fish eyes supposed to be caused
of PTFE, are not observed. 5 X Surface roughening,

splinter, gemaratd b Hﬁd’xéh 3 eyERsSUpPPOsesy 1 onbercauspdiby peek -di spersion

of PTFE, are observe

ate out:

Pollution on the surface of aroll in

mol d- i ng wasasksendedonssigmpfa tawpagitemi handfadtuNedpbly| Mtiiksm—-on t he

surface of a roll z:

Slight pollution on the surface of a rol

X: Heavy

pol | uti on onPikdisBerace Csf- a Irdt{, 7or FHNNEVBERE08800 - VI 000 OO rN LU O
O-. 000 coOIlOr1-.N030-111000 CO-NOOo VI, 000 O"'O-NOO
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Vinyl-based copolymer (SAN copolymer)

Acryloni-

trile~-styrene copolymer, manufactured by Mitsubishi

Rayon Co., Ldt.
“PTFE-containing modifier A-1"
ene-containing modifier (A-1)
Example 1
“PTFE-containing modifier A-2"
ene-containing modifier (A-2)
Example 2
“PTFE-containing modifier A-3"
ene-containing modifier (A-3)
Example 3
“PTFE-containing modifier A-4"
ene-containing modifier (A-4)
Example 4
“PTFE-containing modifier A-5"
ene-containing modifier (A-5)
Example 5
“PTFE-containing modifier A-6"
ene-containing modifier (A-6)
Example 6

“Flame retardant 17

, trade name: AP-20

polytetrafluoroethyl-

obtained in Production

polytetrafluoroethyl-

obtained in Production

polytetrafluoroethyl-

obtained in Production

polytetrafluoroethyl-

obtained in Production

polytetrafluoroethyl-

obtained in Production

polytetrafiuoroethyl-

obtained in Production

Triphenyl phosphate, manufac-

tured by Daihachi Kagaku Kogyo K.K., trade name: TTP

“Flame retardant 2”7
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manufactured by Bromine Compounds Ltd., trade name:
F2400

“Flame retardant 3” : red phosphorus, manufactured by
Rin Kagaku Kogyo K.K., trade name: Norba Red 120
“Flame retardant 4” : tetrabisphenol A carbonate oli-
gomer, manufactured by Teijin Chemical K.K., trade
name: FG-7500

“Flame retardant 5” : tetrabisphenol A, manufactured

by Tosoh Corp., trade name: Flame Cut 120R

“Flame retardant 6" : magnesium hydroxide, manufac-
tured by Kyowa Kagaku Kogyo K.K., trade name: Kisma
5A

“Flame retardant aid 1”7 : antimony trioxide, manufac-

tured by Nippon Seiko K.K., trade name: Patox M

“PTFE powder 1” : polytetrafluorcethylene, manufac-

tured by Asahi Glass Co. Ltd., trade name: Aflon PTFE

CD-1

“PTFE powder 2” : polytetrafluorcethylene, manufac-

tured by Daikin Industries Ltd., trade name: F201L
<Examples 69 to 73, Comparative Examples 68 to 77>

Compositions to which the modifier for thermoplas—

tic resin of the present invention had been added, and
compositions to which a PTFE powder or modifier for
thermoplastic resin (A-3) had been added, or no PTFE
powder had been added, for comparative, were prepared,
and bottle molding was conducted by a blow molding ma-

chine having a screw diameter of 40 mm. The evaluation
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results are shown in Table 18.
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The resins specifically used as the resins in Table
18, bottle molding conditions, and evaluation methods
are shown below.
“ABS resin” : ABS graft copolymer, manufactured by
Mitsubishi Rayon Co., Ltd., trade name: Diapet 3001
Molding conditions: cylinder temperature (Cl): 180
°C, (C2): 200°C, (c3): 200°C, head: 200°C, dice: 200C
“PC resin” : polycarbonate resin, manufactured by Mit-
subishi Engineering Plastics K.K., trade name: No-
valex 7022A
Molding conditions: cylinder temperature (Cl): 230
C, (€c2): 260°C, (c3): 270°C, head: 270°C, dice: 280C
“PET resin’ : polyethylene terephthalate resin, manu-
factured by Mitsubishi Rayon Co., Ltd., trade name:
Dianite A-200
Molding conditions: cylinder temperature (Cl): 280
‘C, (€2): 280°C, (c3): 280°C, head: 260°C, dice: 260C
“Ps resin” : polystyrene resin, manufactured by Nippon

Polystyrene K.K.; trade name: G440K
Molding conditions: cylinder temperature (Cl): 160
C, (c2): 180°C, (c3): 200C, head: 200C, dice: 210TC

“PE resin” : polyethylene resin, manufactured by Mit-

sui Chemical Co., Ltd.; trade name: Highzex 7000F
Molding conditions: cylinder temperature (Cl): 150

°C, (C2): 165°C, (c3): 175C, head: 175C, dice: 175C

“PTFE-containing modifier A-3” : polytetrafluoroethyl-

ene-containing modifier (A-3) obtained in Production

13
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Example 3
“PTFE powder 1” : polytetrafluoroethylene, manufac-

tured by Asahi Glass Co. Ltd., trade name: Aflon PTFE
CD-1

(a) “Draw down in molding”

Draw down of parison in molding of was wvisually
judged according to the following criterion.

O: Die swell is large, and no draw down is ob-

served.

X: Die swell is small, and draw down is observed.

(b) “Appearance of bottle”

The appearance of the resulted bottle was visually
judged according to the following criterion.

O: Gloss is excellent, and surface roughening is

not found.

X: Gloss is poor, and surface roughening is found.
<Examples 74 to 106, Comparative Examples 78 to 92>

The components shown in Tables 19 to 22 Qere mixed
at respective proportions, and the mixtures were sub-
jected to extrusion molding by a 50 mm single screw ex-
truder (manufactured by IKG K.K.) at a cylinder tempera-
‘ture set at 230°C, to obtain sheets made of thermoplastié
resin compositions having a width of 80 mm and a thick-
ness of 3 mm. Regarding the resulted sheets, the fol-
lowing items were evaluated. The results are shown in

Tables 19 to 22.

* Surface appearance: The resulted sheet was visually ob-
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served and Jjudged according to the following criterion.
O: surface roughening, splinter, generation of fish
eyes supposed to be caused by poor dispersion
of PTFE, are not observed.
5 X: Surface roughening, splinter, generation of fish
eyes supposed to be caused by poor dispersion
of PTFE, are observed.
*Plate out: Pollution on the surface of a roll in mold-
ing was observed, using a two-roll mill.
10 O: No pollution on the surface of a roll

A : Slight pollution on the surface of a roll

X : Heavy pollution on the surface of a roll
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ri L wC 04 mxwd FaF3x3a w 4aa 79 8 NOVEMBER 2005 As the conposition
conponents in Tables 19 to 22, the follow ng conponents wer&eNONVEMBER 2005

used. "PP resin 1" : polypropylene resin, manufactured by N ppon Pol ychem
K. K., trade nane: Novatec PP BCO6C, 5 nolding tenperature: 2300 "PP resin
2" . pol ypropyl ene resin, manufactured by Ni ppon Polychem K K., trade nane:

Novat ec PP FY-6C, nolding tenperature: 230C "PE resin 1" : polyethyl ene
resin, manuf actay echdycorfodi ppon Pohyoherm:K. Kn, Tatadss naveco Nvat ec HD
HY540, nolding tenperature: 210C "PE resin 2" : pol yethyl ene resin,
manuf act urtgte bfo 1l Mywpon SahyochentK Keret saee ifane]l INovetest. LD LS801N,

nol di ng tenperature; 210C 15 . "PS resin” : polystyrene resin, manufactured
by Ni ppon -POPystgsénelK. K polyadeppiaeme G&4GK, mealrdifregthenpersy ture; 230C
"ABS resin" : acrylonitrile/styrene copolyner rein- forced by rubber,

manuf act ur ed PP R sEdl BRheRaliok - 20tcgde ppae;: foydeatarkE % %det, nol ding

tenperature: 200C .
5 molding temperature: 230°C

“PP resin 2” : polypropylene resin, manufactured by
Nippon Polychem K.K., trade name: Novatec PP FY-6C,
molding temperature: 230C
“PE resin 1” : polyethylene resin, manufactured by

10 Nippon Polychem K.K., trade name: Novatec HD HY540,
molding temperature: 210C
“PE resin 2” : polyethylene resin, manufactured by
Nippon Polychem K.K., trade name: Novatec LD LJ801N,
molding temperature: 210°C

15 * “PS resin” : polystyrene resin, manufactured by Nippon
Polystyrene K.K.; trade name: G440K, molding tempera-
ture: 230C

“ABS resin” : acrylonitrile/styrene copolymer rein-

forced by rubber, manufactured by Mitsubishi Rayon

20 Co., Ltd., trade name: Diapet, molding temperature:
200°C
“PET resin” : polyethylene terephthalate resin, manu-

factured by Mitsubishi Rayon Co., Ltd., trade name:
Dianite PA-200, molding temperature: 250C

25 * “Biodegradable resin” : polylactic acid-based resin,

manufactured by Shimadzu Corp., trade name: Lacty

9400, molding temperature: 220°C

80



"PET resin" : polyethylene terephthalate resin, manu- factured by M tsubi shi
Rayon Co., Ltd., trade nane:. Dianite PA-200, nolding tenperature: 250C 25
"Bi odegradabl e resin"” : polylactic acid-based resin, nmanuf8cNQVEMBER 2005
Shi madzu Corp., trade name: Lacty 9400, nolding tenperature: 220C 80 8
NOVEMBER 2005 "Recycled PP resin"” : That obtained by two cycl es of
extrusion, shaping and grinding of PP resin 1 was used. Ml ding
tenperature: 230C "Bunper ground product” : An autonobile bunper essen 5

tially conposed-pé1adPPpressinvas eOUNsht Nl Redeby tRbScytNetherpresent
invention, TSOP was used as a specific exanple. Ml ding tenperature: 240C
"Recycl ed PERxtegision, Mitapind sawd herindibmg PET RRreesienmbvedsfrom
fractioned and col |l ected PET bottles 10 used for beverage and the |iKke,

t hen, washed udadh a Malehin@l kemperea agueoud3 @@ uti on and water, then, wet-
ground, then, resins other than the PET resin and, netal pieces were
separ at ed by Benpeyi agoypécbrpéucyravidy aptemelhte, beBrebt 8FAS§round

produc%s of PtET 5 bottles. M]di t enper at ur e; 250%0'.' PTFE- cont ai ni ng
modi fi8r A- 3013001 yiRRAFT Ut bet Bt ofitai AT AR Aol FPePS{ A- 3) obt ai ned

in Production ,Exanp}e %X%T Péé’@rp‘% ifrﬁi%&%%féﬂn FOIbTLEL AsLd asha

(et h)acryl at'e- 20 base ymer al hed 'n Production Exanple 7
"PTFE powder 1"_ .. 40lY uor tupggeby Asahi G ass Co.
Ltd., trade n neEle%’fc} o%nf%ﬁf%' crﬁ?fwié‘g%?"e‘gg% él%8'1 g dC):orrpar ative _
Exanpl es 93 tRed0dreq2beTheccoqpPONEN) S ShOUMs i BrHabl e8a23pE® J4rwere m xed
at respective proportions, and the m xtures were sub- jected to extrusion

f oam ng nol diregndoyed H0ommME saaiglend8d SnANOVENBER:280BESchewtérbr uder :
(rmanufactured by I1KGK K ), to obtain foaned sheets having a width of 80 nm

and alfhi cknésedffon beyeregaraidgthitel tesul teanf ouasbleshwétsd, athe fol | ow
ing itens were evaluated. The results_are shown in Ta- 5 bles 23 to 24.

. Foaned cel | “¥otdidieht 11 mibrdeed SriPtiklonnand et Bhy of "R f 8ked sheet was
observed and 'ruodkgnecti

¥
si ze near surface ’oa’%c:hg‘?r?’disfn%éirg tgﬁ%e%gj?llé;}ry ggirat%%:éerﬁ% nigvg:szR?; iolodf)f X?e”
Ratio of cell,size Mesgq}&éﬁgeséﬁafgtédSf)feuéilizing specific
gravity difference, to obtain ground products of PET
15 bottles. Molding temperature: 250°C
“PTFE-containing modifier A-3” : polytetrafluoroethyl-
ene-containing modifier (A-3) obtained in Production
Example 3
“Thermoplastic resin modifier A-7” : A (meth)acrylate-
20 based polymer (A-7) obtained in Production Example 7
“PTFE powder 1”7 : polytetrafluoroethylene, manufac-
tured by Asahi Glass Co. Ltd., trade name: Aflon PTFE
CDh-1
<Examples 107 to 123, Comparative Examples 93 to 101>
25 The components shown in Tables 23 to 24 were mixed

at respective proportions, and the mixtures were sub-

jected to extrusion foaming molding by a 50 mm single

81



center part is over 2-fold. .Surface appearance of nolded article: The
surface of a foaned sheet was visually observed, and judged accord- 15 ing .
to the following criterion. 0: No trace of foam breaking i s &§8ONEMBER 2605
surface of a sheet, and the sheet is smoboth. X Trace of foam breaking is
found on the surface of a sheet, and the sheet reveal s unevenness on the

20 surface. 82 8 NOVEMBER 2005 00 N OIfIN'O O NO NOO IfI NtOO r4rl1lvO O O
ONMOO NOQN..p O~00 0 ..om - 00 G .. rONO0O ON DO -Np0OO N

-1 OL1L nQR N -kt dQULL | (mPrafhctured by IKG K.K.), to obtain
foamed sheets having a width of 80 mm and a thickness of
5 mm. Regarding the resulted foamed sheets, the follow-
ing items were evaluated. The results are shown in Ta-
5 bles 23 to 24.

* Foamed cell condition in molded article: The section of
a foamed sheet was observed and judged according to the
following criterion.

(O: Ratio of cell size near surface to cell size at

10 center part is not over 2-fold.

X : Ratio of cell size near surface to cell size at

center part is over 2-fold.
*Surface appearance of molded article: The surface of a
foamed sheet was visually observed, and judged accord-
15 ing to the following criterion.
O: No trace of foam breaking is found on the surface

of a sheet, and the sheet is smooth.

X: Trace of foam breaking is found on the surface of
a sheet, and the sheet reveals unevenness on the

20 surface.
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As the composition components in Tables 23 to 24,
the following components were specifically used.
“Pp resin” : polypropylene resin, manufactured by Nip-
pon Polychem K.K., trade name: Novatec PP FY-6C,
5 molding temperature: 230°C
“PE resin 1" : polyethylene resin, manufactured by
Nippon Polychem K.K., trade name: Novatec HD HJ580,
molding temperature: 210°C
“PE resin 2” : polyethylene resin, manufactured by
10 Nippon Polychem K.K., trade name: Novatec LD LC720F
molding temperature: 210°C
“PE resin 3" : polyethylene resin, manufactured by
Nippon Polychem K.K., trade name: Novatec LL UJ370,
molding temperature: 210°C

15 - “PET resin” ; polyethylene terephthalate resin, manu-

factured by Mitsubishi Rayon Co., Ltd., trade name:
Dianite KR-560, molding temperature: 250C
“Recycled PP resin” : That obtained by two cycles of
extrusion, shaping and grinding of PP resin 1 was

20 used. Molding temperature: 230°C

“Recycled PET resin’ : materials other than PET were

removed from fractioned and collected PET bottles
used for beverage and the like, then, washed with a
weak alkaline agqueous solution and water, then, wet-
25 ground, then, resins other than the PET resin and,
| metal pieces were separated by utilizing specific

gravity difference, to obtain ground products of PET
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foll owi ng conponents were specifically used. "PP resin"™ : polypropyl ene
resin, manufactured by N p- pon Polychem K K., trade nane: Novatec PP FY-6C,.
5 nolding tenperature: 230C "PE resin 1" : polyethylene resin, manufactured

by N ppon Polychem K. K., trade nane: Novatec HD HJ580, nolding

tenperature: 12QG PE nesidl iy teRM yLthyd engsgesi n, manufactured by 10
Ni ppon Pol ychem K K., trade nane: Novatec LD LC720, nolding tenperature:

210C " PE restps 3resipol yeidm €S| Fes TANULALE HEEHubYd BiypRAB Bl ychem
K. K., trade nanme: Novatec LL 370, nolding tenperature: 210C 15 "PET

resin" pol yettollystey teereghtthal ateadesiane ne®d4 0Kacrnat édnpy tkipsulsi-shi Rayon
Co., Ltd., trade nane: D anite KR 560, nolding tenperature: 250C "Recycl ed
PP resin" : TFhate:ol®t¥iBed by two 'cycles of extrusion, shaping and grinding
of PP resin ] was 20 ysed. Ml ding tenperature: 230C "Recycled PET resin”
mat ePi al 5 oABRrrenin PERGRY O RERDVEY/ $ PORERE acPPOREBCENTCESI| ect ed PET

bottles used for verage and the like, then, washed.with_a weak al kaline
aqueous sol uti T s %M“g‘%eﬁhe’ﬁ?n\’/\t CoBres gﬁ?’\d@l?ﬁgﬁ}srésﬁﬁgc& her than the
PET resin an t pi se d uty |k zi i.fi.c gravity
di fference, 33 0 'o’gfL atladn' ’grtg‘ﬁaﬁ% E@%@%bt@f‘%ﬁéﬁﬁp%%’ 8fn%f\]/%E%8§§5t§a

ture: 200°C

“PTFE-containing modifier A-4" : polytetrafluoroethyl-

10 ene-containing modifier (A-4) obtained in Production

Example 4

“Thermoplastic resin modifier A-7” : A (meth)acrylate-

based polymer (A-7) obtained in Production Example 7

“PTFE powder 1” : polytetrafluoroethylene, manufac- -
15 tured by Asahi Glass Co. Ltd., trade name: Aflon PTFE
CD-1

As described above, when the thermoplastic resin
modifier of the present invention is used, the dispersi-
bility of polytetrafluorocethylene is high in adding to

20 the thermoplastic resin, and various physical properties
such as flame retardancy, mechanical properties and the
like are improved by addition in small amount, and the
dispersibility of fillers is improved, further, a foamed
body of excellent appearance having uniform foamed cells

_25 is obtained.
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bottles. Ml ding tenperature: 250C "PS resin" : polystyrene resin,

manuf actured by N ppon Polystyrene K K.; trade nanme: (440K, nol di ng
tenpera- ture: 230C 5 "ABS resin" : acrylonitrile/styrene @NOVEMBER 2006
forced by rubber, manufactured by Mtsubishi Rayon Co., Ltd., trade nane:
D apet 3001, nolding tenpera- ture: 200C "PTFE-containing nodifier A-4"

pol ytetrafl uoroet hyl - 10 ene-contai niiagMsodi fier (A-4) obtained in
production Exanple 4 "Thernoplastic resin nodifier A-7" : A (neth)acryl ate-
based polynmer (A-7) obtained in Production Exanple 7 "PTFE powder 1"

p0|ytetraf|uorgﬁ?h%éf?&iff@?“%@f 1R HEEed-BY i Asabl i d agenpR 4 shitd; trade

name; Aflon PT descri bed above, when the thernnplastlc resin

modi fi er afo tthe p@%s@ytwenghntDﬁnpo$yUsedafﬁherdBSbeﬁ§ﬂe BiRDi. t yreif

polytetrafluoroethylen s high |n addln o 20 tgﬁ t her no Iastlc resin, and
o

various physiar 85%??;%§ry Gl @sF@a V@Fﬁrd ﬁon&gé APc &l properti es

and the ?rﬁ i RE Py ed: by caddit hgnahnasell caunhavand ttheo 4
dlsper5|bﬁ1ﬁ§§ ofefl g?s IS fnprgveg ] urtﬁgr ga foamed body of excellent

appear ance:ahetvcbmgamm$ oandf eanedkeel agry@ates cabstaiAed 2186 LEYNOVEMBER 2005

CLAIMS 1. A di f f th t 0 0% b
wei ght ofEﬁ%gg?g?%ﬁ%Pﬁgio%?ﬁ%rggégng§t5§%hggﬁcggp&h§ neth%égggﬁgte bgsed

‘pol yner (B)ncont abni pgegdd cahkyk tuehbhachykat e scaoryibyg wari caltkydr gr oup
having 1 to 4 carbon atons and an al kyl acrylate carrying an al kyl group
havi ng 1 treo#ecarbon atons and in which the total content of these
constituent units is 70% by weight or nore. 2. The nodifier for

thermopl astic rosi marearalnge ool abmhpheraln. the wel alitsaveraoe

nol ecul ar wei ght of the (neth)acr base yner 1S from

20,000 to $80,QQB.m 3 J}h@r@pﬂl ther Jeqrgﬁth%rum9a§tm@é@slarrr a@é:ﬂgldttr‘ngf to
Claim 2 wherein the wei ght-average nol ecul ar wei ght of the al kyl

(et h) acr ykate-dddased potyhmpactB)laks-beermd 20510001 o B0, HO0frdm The nodifier
for thernoplastic resin according, to Claim1l wherein the alkyl
(et h) acr yRat d-9ased poPyd0fer (B) is a copol yner conposed of 50 to 90% by

wei ght of an al kyl, iethacrylate cariylng an alkyl group having,

to Claim 2 wherein the weight-average molecular weight of
the alkyl (meth)acrylate-based polymer (B) is from

20,000 to 50,000.

4. The modifier for thermoplastic resin according
to Claim 1 wherein the alkyl (meth)acrylate-based poly;
mer (B) is a copolymer composed of 50 to 90% by weight
of an alkyl methacrylate carrying an alkyl group having
l to 4 carbon atoms and 10 to 50% by weight of an alkyl
acrylate carrying an alkyl group having 1 to 4 carbon
atoms.

5. The modifier for thermoplastic resin according
to Claim 1, obtained by polymerizing monomers containing
70% by weight or more of an alkyl (meth)acrylate carxy-

ing an alkyl group heving 1 to 4 carbon atoms in the
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1 to 4 carbon atons and 10 to 50% by wei ght of an alkyl acrylate carrying
an al kyl group having 1 to 4 carbon atonms. 5. The nodifier for

t hernmopl astic resin according to Claim1, obtained by pol yreNOMEMBERROOET S
containing 70% by weight or nore of an alkyl (neth)acrylate carry- ing an
al kyl group having 1 to 4 carbon atons in the 87 8 NOVEMBER 2005 di spersion

wherei n poJytetrafl uoroethylene_ (A) particles having an average. particle
si ze of O.dld*?ﬁeorsll.‘b“g‘f‘rb‘éF@X“dP%%F%&afl&é’erc?rerﬁhtyaeerhel Kyt par£7C188

(met h) acryl at e- based pol y- ner %B) then coagul ating or spra -dr%/i ng solid
conpo- nent’ 41 tHe TESUFEEIPEF ﬂ)&??i 526 .C e Ymodi% i er? f 8™ t4eT nopl ast i ¢
resin accoy:di i ai by I iz I r nt ai ni ng
70% by m%%ﬂ%s%g'rgcgf Erg%mafe%l a?%gtlh)(g%%y )argfgef}élagr{%y[@ﬁgga O,ggkyl group
having 1 t@A4 bonn ah 08B 2l 1:RE ngdicsPens 3 Nsolid compo-

pol ytetrafl uorg%{ hyl ene (A) bparti clggs arpzlag;lsdé%rasrgéd, to form tphe al kyl
(et h) acr Heattes basethepobkyner edBp ipaetdscloes. havi ng an average particle size
of 0.05 to 0.15 gm then coagul ating or spray-drying solid conponents in
the resul ted dispefseoneodifithe fnwdithiegmofrdrastthier nogpd astdaecerdingaccor di ng
to Caim1, obtained by polynerizing nononers containing 70% by weight or
nore of arFClddadit bt h?agﬁfmgfﬂeb@app}-meﬁglW%WOf@%%pC%Wh@lfgto 4

carbon at in a dis: persion wherein | vt etrafluoroethylene (A particles
r et sper D P 3T R R ARE ATRYE Prret) A0y at C Db - GoT Yrer SEE “havi g a
wei ght - average. o a 1.0 - ur.ed by {BaRL omat ogr aphy
of 20, OOOQ'Ltn%g ,olbg}?ggo%r?ﬁgn%gég Izsilt it%g 4orcag[§iroar§-e%r i ngPlgoﬁq(% conpo- nents
in the resulded dispeqsioBin8polhe smdishielr o fhesdoph V\E%B!aftﬁ@&'e@
according to Caim1l, obtained by m xing a dispersion erein the alkyl
(et h) acr Wt ex baseds pal, yrer foBn pave iadlkesl arme=88) 8c NMMBERa 2685 di sper sed,
whi ch was prepared by pol ynerizing nononers containing 70% by wei ght or
nmore of arpcalkyer (Fethpathiyllate hearing g avatdyd rpoupchavingelofo 4
carbon atons, with a dispersion wherein the polytetra- fluoroethylene (A
particl es hdA nige ah- aberage pheti cbagudpzangf of. @@nad-ﬁnyiﬁqnsﬁﬁéld

coagul ating or spray-dryi soli.d conponents. in the m xed di spersion. 9.
The nodi f i HY? ?*h%rﬁBnggt ir@St”éfg‘ie ;épclc?é)reoﬁsffgon‘to Caim31, obtained by

m xing a di spersiop, whergle;the 3l kylo (MR ACT v At e; pased.palyaer (B)
particl es having
to Claim 1, obtained by polymerizing monomers containing

70% by weight or more of an alkyl (meth)acrylate carry-
ing an alkyl group having 1 to 4 carbon atoms in a dis-
persion wherein polytetrafluoroethylene (A) particles
are dispersed, to form an alkyl (meth)acrylate-based
polymer (B) having a weight-average molecular weight
measured by gel permeation chromatography of 20,000 to
5,000,000, then coagulating or spray-drying solid compo-
nents in the resulted dispersion.

8. The modifier for thermoplastic resin according
to Claim 1, obtained by mixing a dispersion wherein the

alkyl (meth)acrylate-based polymer (B) particles are

g8



an average particle size of 0.05 to 0.15 gm which was prepared by
pol yneri zi ng nononers containing 70% by weight or nore of an al kyl

(meth)acrylate carrying an al kyl group having 1 to 4 carbon @NQVEMC?@I*EO%
di sper- sion wherein the polytetrafluoroethylene (A particles, an

coagul ating or spray-drying solid conponents in the m xed dispersion. 10.
The nodi Fitepersred herlmbph ast $ crresemedcbor diodgmeno d reg rmdnoodr ai ned by

m xi ng a di spersion wherein the alkyl (met kpacryl at e- based pol yner (B)
parti cl e§CR&FING NA et ght - aveshgeCromess & wei ght!Sieasured by gel pernea-

tion chromat ography, of 20,000.to0 5,000,000, which was prepared by
pol yner i 2M"fig O‘r?érast%ocn?ﬁﬂﬁ?'ﬂ% ?6%a8§7y el g}aw}% bf “@n al ky!

(meth) acpylate, eyl ng, A0, 81 kYL grove haulng 4, 1,4 carben, glome, with a

di sper- sion ereirn the polyte uoroet hyl'ene ( S having an

average panLbile 1§} 28 OF (0 0pate:d1Qs9me an aw%%s%@%gft%i@y- drying
solid conponents i'n the m xed dispersion. 89 8 NOVE R 2005 11. A

ther mopl @stieC Jresj o £OPOSi §i Ny Obs gk Neda QY1 a2ddigng .t Q%ﬂggmaﬂyefngccor di ng
to Caiml to a therno- plastic resin (C) "so that the cont'ent "of. T he

pol yt et r aolfilduarargtdrydene {A)the iQ6d tas2@ysardrs. by wei ght based on 100
parts by weight of the thernoplastic resin (C. 12. A thernoplastic resin
conposi tion cohpriBisgrodhel epdf prek hacoordiasd itco @ simdscard hegnopl asti c
resin (C) and a flanme retardant (D). 13. A thernoplastic resin_ conposition
conprisi 1§ Ctfe-Tholdi f9RYaReSr BY ng 566 & MiBPSEX TRt nopfa&tPctPEsin (O

and a fill A4 A | ded, arti,cl e,obtain by i.njection molding,
R RSN ) SRR PERBr B RO O t M Tt e hoBPaSE e

extrusion ldi ng or usron s _ noplrasti‘c resin
] Goti of ¥ SaR e MUTtr o or TSAr 61 84 CFor ng ‘Wbl Hrig A The T her mopl as-
tic resi prepapesi thpnpACERE di BInfOmEhamdrkl.cdAHraining 70% by

weight or more of an alkyl (meth)acrylate carrying an

alkyl group having 1 to 4 carbon atoms, with a disper-

sion wherein the polytetrafluorocethylene (A) particles,

and coagulating or spray-drying solid components in the

mixed dispersion.

10. The modifier for thermoplastic resin according

to Claim 1, obtained by mixing a dispersion wherein the

alkyl (meth)acrylate-based polymer (B) particles having

a weight-average molecular weight measured by gel permea-

tion chromatography of 20,000 to 5,000,000, which- was

prepared by polymerizing monomers containing 70% by

weight or more of an alkyl (meth)acrylate carrying an

alkyl group having 1 to 4 carbon atoms, with a disper-

sion wherein the polytetrafluorocethylene (A) particles

having an average particle size of 0.05 to 1.0 um, and

coagulating or spray-drying solid components in the

mixed dispersion.
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11. A thermoplastic resin composition obtained by
adding the modifier according to Claim 1 to a thermo-
‘plastic resin (C) so that the content of the polytetra-
fluorocethylene (A) is 0.001 to 20 parts by weight based
on 100 parts by weight of the thermoplastic resin (C).

12. A thermoplastic resin composition comprising
the modifier according to Claim 1, a thermoplastic resin
(C) and a flame retardant (D).

13. A thermoplastic resin composition comprising
the modifier according to Claim 1, a thermoplastic resin
(C) and a filler (E).

14. A molded article obtained by injection molding,
eXxtrusion molding or extrusion blow molding of the ther-
moplastic resin composition according to Claim 11.

15. A molded article obtained by injection foaming
molding or extrusion forming molding of the thermoplas-

tic resin composition according to Claim 11.



