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1 DESCRIPTION RESIN COMPOSITION, MANUFACTURING METHOD
THEREOF, AND MOLDED ARTICLE 5 TECHNICAL FIELD The present
invention relates to a resin composition which comprises an aromatic
polyester (component A) and polylactic acid (component B) and has
excellent heat 10 resistance and hydrolysis resistance. The present

invention also relates to a momedﬁ@&%@%ﬂ%ﬁf the resin composition.
The present invention further relatesto the “manufacturing method of the

resin composition. 15 BACKGROUND ART Bio-based polymers are
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particular is expected to be expandiddgibécause L-lactic 20 acid which is a
raw material of the polylactic acid is now mass-produced at a low cost by
a fermentation process. However, as compared with a polymer which is
obt&hEd frefd-af B ¥Bsource, the polylactic acid still has problems with

its physicatﬁ@@rg%&t& bersplyadifon its pragtical 25 application. Jhso s 1 ¢ son
improvement of its heat resistance and chemical resistance in particular
is YBdiFdl. IMBPOIRELG BeiRfisBRherallh PohAasR acid opeaRed oy and

L-lastic;asidasthednain ravnpatarial. 18 coplfashiodhis, stereacomplex
polylactic acid obtained from D-lactic acid 30 as one of its raw materials is

attF &g A RioATTeBY 16 AbKSate MERIEAE ). ThBS1EYEBEERplex

polwaciictaicich is aasystallines sesip havtgdr: Muchhigher maeling MeIRE resin
than that of .conventignal pol %L-Iactic acid). However, a technology 2 for
(oG &b EBmplr EryRA a5 Mo Ttro oy IET T ebet che
yethdhedraehile; potybrtyaned teréphthalate {maydenabbieviated as PBT
hereinafter) as an engineering plastic 5 is easily molded, has excellent
mechanical strength, heat

BACKGROUND ART

Bio-based polymers are attracting attention from the
viewpoints of resource conservation and environmental
protection. Use of polylactic acid having high stiffness
in particular is expected to be expanding because L-lactic
aclid which is a raw material of the polylactic acid is now
mass-produced at a low cost by a fermentation process.

However, as compared with a polymer which ig cbtained
from an oil resource, the polylactic acid still has problems
with its physical properties to be solved for its practical
application. The improvement of its heat resistance and
chemical resistance in particulary is desired. The
polylactic aclid is generally polylactic acid obtained from
L-lactic acid as the main rawmaterial. In contrast to thisg,
stereocomplex polylactic acid obtained from D-lactic acid
as one of its raw materials is attracting attention (refer
to non-patent document 1).

The stereocomplex polylactic acid is a crystalline
resin having a much higher melting point than that of

conventicnal poly(L-lactic acid). However, a technology
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resistance, chemical resistance and aroma retention property and is used
in various molded articles. However, since plastic materials including PBT
are resins manufactured from oil, they consume oil resources. 10 When
they are scrapped after use, they increase the amount of garbage and
are hardly decomposed in the natural environment. Therefore, even when
they are buried, they remain in_the ground semipermanently. When they

aré BUrh LAY St iR e M SO Cor B O dibxdde jatheesraducibility

acceleratingcgiobalavasming cFurther, the scrapped plastics directly exert
bad influerM:es 0 e%osyste%rﬂs such_ as impairing scenery and destroying

the living envIBAMENTs Gt ShBEEEGHEShdTRaRRE CRetae. PTIascoe
matehalswikicle dresbtaimed éoai narf-od r30 sesaiicesLanda-tetcelastic

in volume and easily.made fine particles when they are scrapped, and
ec%%rigrﬁ]ﬁsﬁcﬁ%ﬂsag%ﬁeg?asda%fg “?clrgL%lltrals.irerzné'3 ﬁo%ntﬁ%a\jie\gggﬁ?s%ﬂheheat
resma s teonservatiem and emeroementakproké etioonef recentyearsproperty

Undes the,aaye;sifyation, alemnls areing.made o 25 develop a resin
material which is o tainedt y mixing a bio-Baseé po[?/r'ner with another
resin and Fagyviee tharsbisristic repertenat bottedfsthent: Fod Bxgnils, are

th%r§§§ﬂ50m%§%ﬁg§@lﬁ%‘iﬁrigkﬁqmgﬂ?yg &ng%ree 1 resources.

polyethylene terephthalate and an aliphatic polyester 30 (patent document
1) WREBoFdIRY 16 #iis RepEss dhefésier Womd domaineddndhee the amount

theymeplasticqolwesier.can Re rdacrResad-Ry thermally gecgmposing or

decomposing by adding a solvent the aliphatic polyester contained in the

strEHFAC IS, ahdeke SeteturSMARterat8ark Bevagig sbrapbed 3 they

afteerserHoweMes, 8 uesin epMpesiionLbtained By MXNEINare burnt,
aromatic ol%gster with an aliphatic polyester has low heat stabllity at the

& S¥mel SRRy atFeRPSniBly fw FToiRHi PTs difticti t5 Rt Rt

pracitcal sse o as ag eAgeerngwlastic. Itisthreafore-proposedtped
obta_ltigsatrfgin cQmpo i{ion havinggex%elle gmoldability by using PET

having excellent moldabilty a3 th matic PERNEERICRoF EREMPIE s Such
pregosen diat IBgvtdeordess o P EE should hesconwined img environments

of subcelestial and marine creatures.

Plastic materials which are obtained from non-oil
resources, can be reduced in volume and easily made fine
particles when they are scrapped, and eco-friendly such as
biodegradable are desired from the viewpoints of the resource
conservation and environmental protection of recent years.

Under the above situation, attempts are being made to
develop a resin material which is obtained by mixing a
bio-based polymer with another resin and has the
characteristic properties of both of them. For example,
there is proposed a structural material comprising a mixture
of polyethylene terephthalate and an aliphatic polyester
(patent document 1). According to this proposal, the ester
bond contained in the thermoplastic polyester can be
decomposed by thermally decomposing or decomposing by adding
a solvent the aliphatic polyester contained in the structural

material, and the structural material can be easily scrapped
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10 a resin composition comprising polylactic acid and PET having a high
melting point to improve its moldability and that the resin composition
should be molded under conditions under which PET does not melt to
improve the heat deformation temperature of its molded article so as to
improve the 15 moldability (patent documient 2). There is disclosed a

method,of jmproviag, moldability, by adding palyacelal inaddiign 10 neg 1y

polylactic acid and PBT (patent document 3) . However, in this method,
thBlebb Fesisfeeanay dEyriges Has 6id FealicBdr ihglass Parsmsi & has

temperatiye. Asfesciibed:abeye, ipithe rIpnesals MRde:UR oWy remely
poly(L-lactic acid) or poly(D-lactic acid) (may be referred to as "lactic acid

horREpBRhERLhereiiaftdr) wifich i€ St roBuBEd nels beeRFi&GRkCEL use

stagiegdrasdhe pobdacticaelda2% Hewever, a composition comprising PET
and stereocomplex polylactic acid which is expected to have improved

heat resistante BRHET AR SRTC0ECTTPIER pRader Gy < LS it 1on
naipropeseskyet] AGamposiion LOMPyisiNg REn qneEolylagtia @ditkcellent
whicti é;}lg,fr?r,ms stereocomplex cr%/stals 0 is not disclosed yet. L

(NBRLS SRR DEEUMBNT 1T METBRotSc R8s 1687 0, 9042808  Bleht ¢ *©
Deatspentsl) HhA8-194v97 (Patért<RBoedmebT2iR«A 2006-368181ined in

(PRtonLDocyment 3 JP-A 2003342059 4 DISCLOSUREQE TR, .,
INVERTTON 115 3R otbje& of e preseﬁt?nve% ion T0 provide "a resin g
campésitionsvittichgarprises polyiacticvacittas acl didpbasey polyinehat the
angnasa small environmental logd, It '%18%‘2%%%: SB@&OE@‘?Q‘%@%H‘S under
Invention to p vide a resin composmon wnic as excellent heat
resgistareeRAth geigh mmélting Poiritolt isstiiPaifothEeobjeetofihéprassnton

i”%%[?&?é‘ﬁ&iﬂi?@%@_ 'esin fOMRLSItige whishisexcellentlQ i melle the
stability and hydrolysis resistance. It is a further object of the present
inPsHidRaS prbvidé RAnolie Fa%eeeWhich is excellent in mechanical

strength, hyglsolysiss resigtanssandichrmicabreststanse olhadnvrmasai ity
the present invention have found that
by adding polyacetal in addition to polylactic acid and PBT
(patent document 3). However, in this method, the heat
resistance may degrade due to a reduction in giass transition
temperature.

As described above, in the proposals made up till now,
poly (L-lactic acid) or poly(D-lactic acid) (may be referred
to as “lactic acid homopolymer” hereinafter} which is stably
preduced has been mainly studied as the polylactic acid.
However, a composition comprising PBT and stereocomplex
polylactic acid which is expected to have improved heat
resistance but hardly forms a stereocomplex phase always
stably is not proposed yet. A compositicn comprising PBT
and polylactic acid which fully forms stereocomplex crystals
is not disclosged vyet.

(Non-patent Document 1) Macromolecules 1987, 20, 904-9506
{(Patent Document 1) JP-A 8-104797

{(Patent Document 2} JP-A 2006-36818

(Patent Document 3) JP-A 2003-342459
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15 when stereocomplex polylactic acid which contains a stereocomplex
phase and has a high melting point is used as polylactic acid in a resin
composition comprising the polylactic acid and PBT, a resin composition
having excellent melt stability and hydrolysis resistance is obtained. The
20 present invention has been accomplighed based on this finding. That
is, the present invention is a resin composition which comprises an
aromatic polyester having a butylene terephthalate skeleton as the main
CAMBHIePt URE 257 CORPONKVIERT and polylactic acid having a melting

point of 190C.or higher (component B). The present invention is also_a .
molded ar i%lelr%aag o?ﬂ('?ee ?gés)ir? go%%%sﬁ%%gﬁﬁr hér, vt%xé%plrgger?to provide
ingenticniis a-prathod ofimanwiattiringaresis ecompdsifiem by misximgd as a
together an aromati e ving 3 tyl ter

o B e ST boiaic aad - ™
havingreinedting po e tob 190G dp Mg fcdmpendritcB) RESTNMORE resin

FOREORRMIBG QUL HE INVENTIQN, o J@&@@é@%@é{ﬁlﬁ%o@i"\@ﬂ B pign

described in detail hereinunder. (polylactic acid: component B) 5 The
reBfiEomPosiRdm b the present fivehtiBROddHprises)solflaefic BBl present

(componentB)+ J he-contant of the ;compenent:B isprefarably 5409%e11ent

parts by weight, more preferably 10 to 90 parts by weight, much more

orefelsoly 8636 Bbane By WERJHE bused iF 206 pARS by whightct ther ther
1Q.wialof the eamapgrertsH anckBnANen the eantentaf thensommnonent:cle

B falls within this range, a resin composition_having excellent heat _

re¥Rtaite an Ry GO rebTstdTEd a8 bbnett: 5 dlylabiic aeohys 1

po_}ﬂsﬁtéitaﬁidéﬁaadrm @H@ltiﬁ@ll&@@imseéi&% or_high_er': The p_ol_ylactic

200 o et o cled e Rnplo: NS AU C0RNNS v

pofytrlastie acidrang pely(Ddagti@acid)y. Fhe gpolyili dacticcacid) eentains

ggsmégff%r:ﬁ%%% EQQ 2};9’12? éeglell&tqga%yéh%{%ll,?vf\ﬁig gg%u%‘oalsrﬁ:hez rsnagrs]ed as
polylactic acid in a resin composition comprising the
polylactic acidand PBT, a resin composition having excellent
melt stability and hydrolysis resistance is obtained. The
present invention has been accomplished based on this
finding.

That is, the present invention is a resin composition
which comprises an aromatic polyester having a butylene
terephthalate skeleton as the main constituent unit
{component A) and polylactic acid having a melting point of
190°C or higher (component B) . The present invention is also
a molded article made of the resin composition. Further,
the present inventicn is a method of manufacturing a resin
composition by mixing together an aromatic polyester having
a butylene terephthalate skeleton (component A) as the main

constituent unit and polylactic acid having a melting point

of 190°C or higher (component B) .

BEST MODE FOR CARRYING CUT THE INVENTION
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The poly(D-lactic acid) contains a D-lactic acid unit represented by the
following formula as the main component. O-C-C 04 CHg The
poly(L-lactic acid) contains preferably 90 to 100 25 mole, more preferably
95 to 100 mole, 99 to 100 mol% of the L-lactic acid unit to achieve a high
melting point and 95 to 99 mol % of the B-lactic acid unit to obtain a high
stereo crygial rgie Jheotharunits are g Pripclic agidwnit3ad a5 gerasn
copolymerizable component unit except lactic acid. The 30 total content of
thEHFSAUHIESE preferably 0 to 10 mol%, 6 more preferably 0 to 5 mol%,
much more preferably 0 to 1 mol%. The poly(D-lactic acid) contains
preferably 90 to 100 mol%, more preferably 95 to 100 mol%, 99 to 100
mdBR of iR tHiacACadid FRMBRLRFHEVEA high melting point and 95 5 to
99 mol% afithe +clagtic acidgmititoiehiainra high Sieweoeerystalrate: The
other units are an L-lactic acid unit and a copolymerizable component unit

exXCRPPRLHE AdE S GaF Dfteht GARRBRE URits is 65 FORIGH, OF the
pretergbly=a 0 B mel% raaea-pieferablyt te § el sl olxamplastof there
copolymeri acple caomponent include units deriﬁed from dicarboxylic a%ids,bl
DO AIGhaID. ity BRowy T alios AR 1aBionEs PRVRAFE =T 2oLy
functiarals greun capallesefiforming twa as:maeester benodg, aaddhttsHf the
derved from polyesters, polvglhers and polycarhpnales 15 comprising o o
these constituent components. Thé above dicar oxylﬁc acids inciude
suconicaeidt déipie atid, wzelaicaditisehatimacidaterephithalioapids i tion
and. | thalj I Vi ic.alcohoels n iphatic, .
o e B LTy PHetstance
buigneditk paatanediol, hexanediol, octanediol, glycerin, sorbitan,
neopentyl-glycol,, diathylene glycals Wielhylens giycol polygthylene glyeol: s g

and polypropylene glycol, and aromatic polyhydric alcohols such as

etRIEAE Gbde HdHRE Jt BaHSEhendh T ROABIAESTS: RVRIFSE ddr oG ie rably
acids ingludeplycalis.acid-ang 1kydrgxyhutyiia acid, Fhe abgyg factanes; a
include glycolide, s-caprolactone glycolide, s-caprolactone, (3-prop _ |
io@Eﬁﬁﬁgcomplex. This steréocomplex polylactic acid is
formed from poly{(L~lactic acid) and poly(D-lactic acid).
The pely{L-lactic acid) contains an L-lactic acid unit
represented by the following formula as the main component.
The poly(D-lactic acid} contains a D-lactic acid unit

represented by the following formula as the main component.

[} O

P
Q-G —C

CH 4

The poly(L-lactic acvid) contains preferably S0 to 100
mol%, more preferably 95 to 100 mol%, 99 to 100 mol% of the
L-lactic acid unit to achieve a high melting point and 395
to 29 mol% of the L-lactic acid unit to obtain a high stereso
crystal rate. The other units are a D-lactic acid unit and
a copolymerizable component unit except lactic acid. The

total content of the other units is preferably 0 to 10 moi%,
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S-butyrolactone, (3- or y-butyrolactone, pivalolactone and
S-valerolactone. 30 The stereocomplex polylactic acid is a mixture of
poly(L-lactic acid) and poly(D-lactic acid) . The weight average molecular
weights of the poly(L-lactic acid) and the poly(D-lactic acid) are preferably
100,000 to 500,000, more preferably 156,000 to 350,000. 7 The

poly(L-lactic acid).and the paly(D-lactic acid) can be manufactured b .
CORCEROPET KRS Mot M eI o AR SR BnHac e ™oL -
by heating’heop®iiacidé danthe pesence chaaietal patafystaingdy 90 to 100
ring-opening.5 polymerizing, it. They C so be.mapufactuted.by . .
i B RSt Bairg Sl TARELTAr walohe i fShtieg tne
a metalwatalystcant p@atmg:m@sbli@-phase I'gaimesazingripupdemt and 95
reduced PJS%%UE?fOEH‘eaEl'l%{EQ% Siteamy,THther, ey qan Qelfggg FLereo

manufactured by a direct 10 polymerization process in which lact S
detiydifdied Batdcondehecdtihanegrésenas orabdence®iah dfgahignit and

solvent,@ Zalon regpiom e be carried.outin a copyentonally  The
known reactor such as a vertical reactor or 15 horizontal reactor having a

higieistosR) eRithtion Bage A Réfcal b Bldde PRy npgipherably

usgdialore @k in; combiration. AatshFeacter, contipuaus reactor and
semibatch reactor may be used alone or in combination. An alcohol ma

be used aB%PPRyMBri2&ticTRItEREC 12T TR Zidotl PRI EBly 4nclude
nanyotatilg alcahel whieh doasa ppbinneade dhe gelyrperizatipaafdhgl cohols,

polylactic acid, such as decanal, dodecanol, tetradecanol, hexadecanol or

OCIFX(?&%Eamﬁéys]oﬁa-ﬁ%ﬁg%ﬁﬁﬂeﬁfﬁEﬂ?ﬁﬁa@ﬁV&ag 75 hufyekigrmas
haying:@ relatiselydowmmbiectdargyveightobtained stherabowels, and unitsg
ring-opening polymerization or the direct polymerizatign of lactic acid is

A B o S et HoRe BB RBIL BT 0 fraveRieS

of dosipm ithattheprepelymersshoultebe crystaltizethata temperature 30

e o LSS gl SstenoriE s () BULANT s
adipic acid, azelaic acid, sebacic acid, terephthalic acid
and isophthalic acid. The above polyhydric alcohols include
aliphatic polyhydric alcchols such as ethylene glycol,
propylene glycol, butanediol, pentanediol, hexanediol,
octanedicl, glycerin, sorbitan, neopentyl glycol,
diethylene glycol, triethylene glycol, polyethylene glycol
and polypropylene glycol, and aromatic polyhydric alcohols
guch as ethylene oxide adducts of a bisphencl. The above
hydroxycarboxylic acidse include glycolic acid and
hydroxybutyric acid. The above lactones include glycolide,
g-caprolactone glycolide, e-caprolactone, P-propiolactone,
d-butyrolactone, P- or y-butyrolactone, pivalolactone and
6-valerolactone.

The stereocomplex polylactic acid is a mixture of
pely (L-lactic acid) and poly(D-lactic acid). The weight
average molecular weights of the poly(L-lactic acid} and the
poly (D-lactic acid) are preferably 1¢G, 000 to 500,000, more
preferably 150,000 to 350,000.
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crystallized prepolymer is charged into a fixed vertical or horizontal
reactor or rotary reactor (such as rotary kiln) whose vessel rotates, such
as tumbler or kiln, to be heated 8 at a temperature equal to or higher than
the glass transition temperature (Tg) of the prepolymer and lower than its
melting point (Tm). The polymerization témperature may be raised
stepwise along with the proceedi e%a olymerlzatlon The 5 reduction of

the inside prés®ite bf e &55ver Jafd thé& BcRRten B tihdseacid)
inerd gasestrean fae praferady botdﬂcearaﬁoi bohimldrdeximefiicienilyod. For

remove water_generated, durin ol erlzatlon Iti is
pref‘érre%Ai fRat ¢ ﬁe%e%ﬁlca?aﬁl/ H}s%l ffwgrgiaT}sf)thn%e%L Blymeing thactde
pdwacﬁnea@d@hentdeb@ﬁnachwat@cﬁmmh‘@d@amlvam Examplescofithg
Z@&ﬁg; |le ge oggam{:.h s.con |st|n of chela ‘T%and éNlBICh

st, Tow

n 1mino group and can ooralnate %0 the mefarfc
oxidativheiumbenghpsphoriccdcids davih  am aei @mmgs@qﬁﬁlcamess,i ght

meApDASPBANS aGid- Q%ﬁ@@&?”&%‘&%ﬁ s%”gfi‘ﬁ'q{%aﬁ?iﬂ% E@SSSOE’J_C gi? ‘phase

monohydric and polyhydric alcohols, partial esters and w e esters
pdhRikplerd giyes|, léndlpﬁ@gpﬁmfb@@@smm@@swér glipHeticeaarbogylie 9as

acid deriyativeg. 2, dpe 31?%? lowy oxjdlation number. phospRorc agids. -«
having a small acid number of S or less include dihydride oxophosphoric
adRPAY ey dritlel @frabX6diphssphortiaci GRD:hydaged is debydrated

triaxephaspberis agidi () Aihydride cpertagxodiphesphorissacid (IHyganic
hydride 25 pentaoxodiphosphoric acid (11, 1V),

dodet¥E Shexaphosphorus (1l) 111, hydride octaoxotriphosphoric acid (Ill,

v, 1IV), Oma@@ﬁmﬁfiﬁrﬁwﬂﬂc&ﬁi&@&'cﬂhdﬁ) Bydride: carried ocut in a
hexaoxodi hosph cid (111, V) , hexaoxodi hosphorlc acid 30 (I&Z

e N ST RS (T oo A Hah e bR o7
andoen neammtnpha&mtwma@idr@{ AVhigh The abowe mem@hosph@mx: blade

acid-bas pou sm ude orthophos orlcaC|d epres the
fONn&%fﬁhoy QSég on bﬁ 8g 9%. e use§ e or in

combination. A batch reactor, continucus reactor and
semibatch reactor may be used alone or in combination.

An alcohol may be used as a pelymerization initiator.
The alcohol is preferably a ncnvolatile alcohol which does
not impede the polymerization of the polylactic acid, such
as decanol, dodecancl, tetradecanol, hexadecanol or
octadecancl.

In the solid-phase polymerization, a lactic acid
polyester having a relatively low molecular weight obtained
by the above ring-opening polymerization or the direct
polymerization cf lactic acid is used as a prepolymer. It
is preferred from the viewpoint of the prevention of fusion
that the prepolymer should be crystallized at a temperature
egual to or higher than its glass transition temperature (Tg)
and lower than its melting point {(Tm) in advance. The
crystallized prepolymer is charged into a fixed vertical oxr
horizontal reactor or rotary reactor (such as rotary kiln)

whoge vessel rotates, such as tumbler or kiln, Lo be heated
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and satisfying x/y = 3, polyphosphoric acids called "diphosphoric acid,
triphosphoric acid, tetraphosphoric acid and pentaphosphoric acid”
according to the degree of condensation and satisfying 2 > x/y > 1 and
mixtures thereof. 5 Metaphosphoric acids represented by the formula
xH20.yP205 and satisfying x/y = 1, esp&cially trimetaphosphoric acid

angetraggianhasplocacd. apbulfanasphallacs SV Bransition
net-like structure with part of the phosphorus pentaoxide structure and
satRRRSE 3 B *Tareblsha PireheleiThentapiosphbie 1ts melting

agkyhased sampound a0 ek £yelnmel QUE aglds IBVHICH seg
310 200 phosphoric acid units are condensed, ultra-region ‘
méfia%%éﬁﬁoﬁ&@ewsvﬁé\nnglaes@mqmé%mﬁu@?%meamaﬁ*ﬁ%étm The

safisaalkal sarthimetal salis apd qpiwe salts 15dherrofQutal thesetor and
cyclic sodium_metaphosphate, ultra-region sodium metaphosphate and

difEsy fphbSPraiocthy? addisid iy Be-aBfreiaR F hS Eypare preferably
heseirafterraf dephesphone-suhstituted leuyarialiphatic carbpyylic agid e v
derivative are, advantageously used. 20 The weight ratio of the
DSRTREE Aoy o pR(BIAcE ZAAS R B SEIEROAMEEPolylactic
acid is 90110 ia:10:99f dheaneightratiohs preferbly 252258 25463 at the
more preferably. 60:40 to 40:6Q,.much more preferably a range lose
105050 35 pRLLIE T ARG Weh AT A ofect i EIGHEG g
stersacompiarepolylattie deid as preferably 188001tes500,008. deisandreator

prﬂ?ﬁ%ﬁ%‘ -09:999 10 300.00%, The, weight average.mojeculas welghtis &, ; oy,
weight average molec alg Welgsht i torms of standar poalystyreﬁe
mEasEr edbigel @ permeatidncehrormatod faphlys G P Chysingtehlorefomy st ,
as;ap, The s p[gggg%ll j iql. nanufactur
msé%ng%t%g%%ﬁ}%la%@%%) and ,)g%%{l%(%%%&%n ﬁggy%%e%gtgeﬁ%dgn mber
mixfn§ REm $6GetHes ir i eabRhhed Weidht 29d raferthedboved acidic

mixing-way e gargied-out in the presenee 1¢f & selvenrt Jhesolvent 1$.Aab 1 5,

particularly limited if it dissolves the poly(L-lactic acid) and the

p&vﬁﬁ&ﬁ-cesters and whole esters of a polyalkylene glyceol,
and phosphono-substituted lower aliphatic carboxylic acid
derivatives.

The above low oxidation number phosphoric acids having

a small acid number of 5 or less include dihydride
oxophosphoric acid (I}, dihydride tetraoxodiphosphoric acid
(IZ,II), hydride trioxophosphoric acid (III), dihydride
pentaoxcdiphosphoric acid (III), hydride
pentaoxocdiphosphoric acid (II, IV),
dodecaoxchexaphosphorus (III) III, hydride
octaoxotriphosphoric acid (IIX, IV, IV),
octaoxotriphosphoric acid (IVv, III, IV), hydride
hexaoxodiphosphoric acid (III, V), hexaoxodiphosphoric acid
{(IV}, decaoxotetraphosphoric acid {(IV},
hendecaoxotetraphosphoric acid (VI) and
enneaoxotriphosphoric acid (v, IV, IV).

Theabovenetaphosphoricacid—basedcompoundsinclude

orthophosphoric acids represented by the formula xH,0'yP,0s
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5 acid) . Preferred examples of the solvent include chloroform, methylene
chloride, dichloroethane, tetrachloroethane, phenol, tetrahydrofuran,
N-methylpyrrolidone, N,N-dimethylformamide, butyrolactone, trioxane and
hexafluoroisopropanol which may be used alone or in 10 combination of
two or more. The poly(L-lactic acid) and the poly(D-lactic acid) may be

mixed together in,the absence of a salvent. That is,, predetermine

8 TSk FARE Tttt SO o (B HeE Shies a8 e
togethehandithen meatddinbadedithtogetherior ane af them isaplotiepiand: c
the fher s added Lo and kneaded with the molien pne, Allernalvely,, o o
Stéreobloek pcﬁ;eﬁactléj acidin Which & po y(L-Eacﬁc acuﬁ seamen? and
potyiDikicte atio) sadnseritiaré bbndedl togéther inaydlsd beures thereof .
a ed. 20.This I I tic acid | C
e e A S oo ve-o:
acid)segpidmiarébondéd togéthes #pthel adigcdle iTkisandelepdipmer acid

Caﬁ'nl?f" E@E‘fﬁé@ﬁlﬂr @pﬁé@@@leapi’d;eqéﬂﬁaﬂ@f%@ﬂ%@ﬂﬂoric acids
polymerization, by 25 polymerizing poly(L- lactic acid) and poly(D- lactic

aci@yVaritf tRerBondihgthemtogethes by baéhaa ekcRdndd fedeioa@rorus

Wil 8 €hain exdender, by.palymeanzing polyfk-agticacid), apd. o are also
poly(D-lactic acic% blending them together and solid-phase polymerizing
thé BertPRFexteht B ERART OF P s R GrodaRS A racamagtife 150

using-a.séereeselectivendngroRANG POlymearizaton alalystnAs to 200
stereoblock polymer having a high melting point obtained by sequential
rifPOSENIRG poiyRTeration dhdE ﬁofi/ﬂﬁég%‘b?éﬁﬂed Y EBidEpRASE
pahwnerzatioshare preferahly iaednkl aThe sieremtrystat satec (Q)afithe , and
polylactic, acid (companent B) is represented by the following equation (1

et e oMy B TRy ok S Bt By OChy i daes
potylactendcid @ompofientB§ preferably hasadtereontecrystal saies(S3 of

80 %0.or.more. .That is, in the palylactic acid (companent B), the
stélrfeq%ggmlb lgﬁassedislp%gfeﬁgt%ﬁl%?s 9aa}ul?y.al%%e stereo crystal rate
(SYisiaprtaherphindicativy bf #weproportioraof the siblwoevipiexd as DHPA

m%ﬂ?%@%after} of a phosphono-substituted lower aliphatic
carboxylic acid derivative are advantageously used.

The weight ratio of the poly(l-lactic acid) to the
poly(D-lactic acid) in the sterecomplex polylactic acid is
90:10to 10:90. Theweight ratio ispreferably 75:25 to 25:75,
more preferably 60:40 to 40:60, much more preferably a range
as cleose to 50:50 as possible.

The weight average molecular weight of the
stereccomplex polylactic acid is preferably 100,000 to
500,00C0. It is more preferably 100,000 to 300,000. The
weight average molecular weight is a weight average molecular
weight in terms of standard polystyrene measured by gel
permeation chromatography (GPC) using chloroform as an
eluent. |

The sterecomplex polylactic acid can be manufactured
by making the poly (L-lactic acid) and the poly(D-lactic acid)

coexistent and mixing them together in a predetermined weight
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acid crystal formed finally in the heat treatment step. 10 S (%) =
[(AHMs/LHmMs)/(AHmMh/OHmh + AHms/nHms)] (i) AHms = 203.4 J/g,
OHmh = 142 J/G, AHms represents the melting enthalpy of the melting
point of the stereocomplex and AHmh represents the melting enthalpy of
the homocrystal. The carboxyl group coaéentration of the polylactic 15
acid écomponent B) is 15 eq/ton or less. It is preferably 10 eg/ton or less,
mofe-preferably 2 eg/ton or less. When the carboxyl group concentration

falls withirrthis ranges atesingomppsiiondmavinigexeallent meltirg presence
stahility and moist heat resistance can be obtained. 20 The carbaxy! . )
o Lo o BT Ea b A eb G SRS Mot CHFSR F
amidadivasagent. £ xdraptesl pf thel termiralcapdingadgentiachusey (D- lactic
m rbodiimides, digarbodiimides lycarbodiimides, oxazolines and
e D e S 0 B eorm,
amkEafminesn & helpoiytactic, acid ¢tdmponehieBichas-erystadinityy aatdhissie,

st stallizatj i easyr i f ly 50 to 100
S R %, 30 The
st@ré%-ﬁg'/g@nﬂzﬁﬁéﬁmﬁm@@ is ?@ﬁ@s@ﬂ@@ tgyrthe followiigregwrEridn

(2 definad, frop: the intensity, 1atey, of dliffraction peaks when meagyred, by
XRD. Cr (%) = EISCi/ (EISCi + IHM) x 100 (2) EISCi = ISCi + ISC2 +
|SERTR tRheé totaroihteefal PX iftehSities of diffraction peaks derived from

the stereagamplex grystalssc] § 3L 1e3) infhedntegrr): ntensityof & aciqa)
diffraction peak at 20 = 12. 00, 20.70 or 24.0, and INM is the integral _
Nl O dRTatRAT pEEE detivede SHERIAE ITmBCRystiFThe mERfiy 5 -

pairi=efdhe paltrcticadia feempenent-Bhisipreferably:195 192%0C 4Hara: he
prefergglé 200 to 220C., The meltin enthalé)%1 is 20 J/g or more,

praferBy 302575 6 Aor) O PHE pordlacte GERFESHPonBRIB) s freaded
crystabinitg r(Dary) repeesentetidy the followieg egratiem&3)ftemthes added

melting, enthalpy, when measuted by PRG of prgferably S to 60 %,
Alternatively, stereoblock polylactic acid in which
a poly{L-lactic acid) segment and a poly(D-lactic acid)
segment are bonded together may also be advantageously used.
This stereoblock polylactic acid is a block polymer
in which the poly(L-lactic acid) segment and the
poly (D-lactic acid) segment are bonded together in thé
molecule. This block polymer can be manufactured, for
example, by sequential ring-opening polymerization, by
polymerizing poly(L-lactic acid} andpoly(D-lacticacid) and
then bonding them together by a chain exchange reaction or
with a chain extender, by polymerizing pely{L-lactic acid)
and poly (D-lactic acid), blending them together and
solid-phase polymerizing the blend to extend the chain, or
manufactured from racemilactide uging a stereocselective
ring-opening polymerization catalyst. A stereoblock
polymer having a high melting point obtained by sequential
ring-opening polymerization and a polymer obtained by

solid-phase polymerization are preferably used.
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more preferably 7 to 50 %, much more preferably 10 to 50 %. Dcry =
{(4Hms/4Hms) + (AHMh/AHmMh)} x 100 % (3) 15 (LHms = 203.4 J/g,
LHmh = 142 J/G, LHms represents the melting enthalpy of the melting
point of the stereocomplex, and AHmh represents the melting enthalpy of
the homocrystal.) The lactide content of polylactic acid (component B)

is prefera t igh re pyeferably,0. ;
weight, mzfggm%gegg?g?e?ab %%fg 2%%)%%%5 %gg%tgpsﬁé%gé&a@ Heia

prefePABIPBRBELED ppfm BEVEIgiRn ifemhe pelyfactit adid e aapetdan (1)
B) diasia.lagtidecontent within the abovetange hestahilife atthetims, psc.

of melting of the resin composition of the present invention 25 is improved
andt¥ niStded afticlecat be plearasTenicidhtly PXES SK6k tycleaguptheEereo

the-hydralysissesistance anth levwgaadrepertyiof the molded adicle cana ot i ¢
be improved. The lactide content can be reduced to the above range

y
caf§it JFTEHRBATAIN kricvn FicHHEEQIR L 3BHRShotE ddisd Brably
in combémtionlinany stage drosm-de pelypietization of the) paly(lalasieameter
acid C?ndatpe %og D-lactic acid) til] the end of the manufacture of the

C

polytactcacid ST REBY Bret&tanty, e Bl iaGRSR {Shipansnpctic
B)dwisca &3ystesdo drystadlivafipnaatiy (Cr) aflsd tearimere: arMerso step.

oeiise S LT C TARE RO 0 (.

eg/ton or less'an [ 0 ppm
Preferably. thespotyaetic acid (coniunént BYRag & stateoscrystatkizations the

ratj r).of 50 9 r eQ_gcr, rate.(S) of 80_as or more, a
caﬁﬁeoi%%géou%%%gg%gignﬁo élé)?l %%%gn r%)egsls%gnc? g Ig%t?des cgﬁtee?]f 8¥1plex
0 t@%@@pﬁ_wW@igﬁn%ék&ﬁe@@ﬁmﬁhh@hw@ﬁgt@@ timmocrystal.
polylactic a¢id is.gxeellent inheatesistance, hydrolysis tesistance, short. . ; .
cycle moldability and low gas property. More preferably, the polylactic
acRFEdMpEHENPBI Hast a stereédchBtAIatoR rAE6$Cr) 50 SoRF PiGEablY

a stereqy Abogrystal 1aledS) b 92 Y rBeEs, A LAbOXYHAUR: 1ess. wWhen

Cogﬁ%n%%%%hgg%pggg%%oégiﬁgﬂgiggyggefg{Tgﬂégthin this range,
a resin composition having excellent melting stability and
moist heat resistance can be obtained.

The carboxyl group concentration can be controlled by
a terminal capping agent and an amidation agent. Examples
of the terminal capping agent include monocarbodiimides,
dicarbodiimides, polycarbodiimides, oxazolines and epoxy
compounds. Examples of the amidation agent include alcohols
and amines.

The polylactic acid (component B) has crystallinity,
and its stereo crystallization ratio (Cr) measured by XRD
is preferably 50 to 100 %, more preferably 60 to 95 %, much
more preferably 6% to 90 %.

The stereoc crystallization ratio (Cr) is represented
by the following equation (2) defined from the intensity rate
of diffraction peaks when measured by XRD.

Cr (%) = XIgci/{XTscs + Ima) X 100 {2}

leci = Isc]_ + Igez + lacs is the total of integral
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0 to 400 ppm by weight. (phosphoric acid metal salt) 20 Preferably, the
polylactic acid (component B) contains a phosphoric acid metal salt
represented by the following formula to promote the formation of the
stereocomplex phase stably and fully. The content of the phosphoric acid
metal salt in the polylactic acid (componient B) is preferably 10 25 ppm to

2 wt%, more preferably 50 ppm to 0.5 wt%, much more _preferably 100
ppti s 6%\7\/@%%%@&15@%?%% tﬁga&ﬁ)sﬁﬁﬁﬁgﬁ‘éidfﬁ‘é‘ﬁhl ft is too

lowt it effechoflimpravigg the stergo crystal rate begomes spiall anttegral
when the content is too_high, it deteriorates the resin itself 30 . .
digativartageotdy? t Ry RE"RRRPERFGIMIT R 8§ RZ 4R tHe dbovd -0
foeamdld R 1dstabydrogenraforimarcalkyl grodpehaiintrh ta 4 @atheak derived
atoms. Eé%@pllqesmofctgesa,lck group having 1 to 4 carbon atoms include

met yingroup, e%y?gro%p, propyl group and butyl group. R2 and R3 are

the same Ghdiffesdritagl gecind hyrdgen mwr bratikit grauipdhavingdonent

to 4P garbon.aloms, Fxarpples, %#Be@!kwgf%é‘éﬂ%ﬂ}%@%ﬂ@&% °c.
atoms include methyl~group, ethyl group, propyt group, butyf group, penty
grébg, neeyvgriyplankbuctyEgiip] Ml isramalkali nistalfatosh Wkao J/g
easth metal atom, zinc atom or aluminum atom. Examples of the alkali

metal atom include lithium, sodium and potassium. Examples of the

alkali eartR AfefP atohi fcifde sidyiesiirPRaRuM akd § s esittm I inity

is preferably sodigan potassiumpalupingmy, Magresiem Qscaleyms Pukot he
which calcium, sodium and aluminum are preferred. N is O when M1 is an

alRiets Sfohfiahei BARR TREERARIOOF PiRT bGP aPdivhdP 60 %,
Mids-anmhePéihly 7 to 50 %, much more preferably 10 to 50 %.

Dery = {{AHms/AHms") + (AHmh/AHmh?) )} x 100 % (3)
(AHms® = 203.4 J/g, AHmh® = 142 J/G, AHms represents the
melting enthalpy of the melting point of the stereocomplex,
and AHmh represents the melting enthalpy of the homocrystal.)
The lactide content of the polylactic acid {component
B) is preferably 0 to 700 ppm by weight, more preferably 0
to 50C ppm by weight, much more preferably 0 to 200 ppm by
weight, particularly preferably 0 to 100 ppm by weight.
When the polylactic acid (component B} has a lactide
content within the above range, the stablility at the time
of melting of the resin compesition of the present invention
is improved and a molded article can be produced efficiently
at a short cycle. Further, the hydrolysis resistance and
low gas property of the molded article can be improved.
The lactide content can be reduced to the above range
by carrying out conventicnally known lactide reduction
methods alone or in combination in any stage from the
polymerization of the poly{L-lactic acid} and the
poly (D-lactic acid) till the end of the manufacture of the
polylactic acid (component B} .

Preferably, the polylactic acid (component B) has a
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20 atom. (block forming agent: component C) Preferably, the polylactic
acid (component B) contains a block forming agent. The content of the
block forming agent 25 is preferably 0.001 to 5 parts by weight, more
preferably 0.01 to 3 parts by weight based on 100 parts by weight of the
polylactic acid (component B) . When théxontent of the block forming
agent exceeds this ﬁ%ﬂ e, itis fairlgéﬂﬁ)ssible that the color of the resin

detriorates by piadticiz PB HEUR diSddvatitagBotisRE WHER thé stereo
contsrtis lowertthari 50.00% pant By weightthe effech obthehlogifarming

agent is rarely seen apd.its industrial significance is small. When the
A R SR et a R o BIGhe TS S B ageriC(Gbrer R EgRE ©F
aré usedin copthmationythigyformation of the stereocomplex phase of the
polylactic acli en can-he promoted mare effectively. Th

block formﬁl,r%g ég%%ﬁs?%reftte%b@%l glrrgmf):o&r?d ﬁg\ﬁ%rg (gﬁrélggtn %%tgl%)uphas a
sefdctad frony yisd groupzedrisistingpofi A 0{€arbodifnfide ‘groupmepexy a stereo
groyR,Qxazoline group, OXAzing Grodp, iggeyanate k

grogg(may be rgfeggg tg( gﬁ?peciﬁg flhﬁr?cgt%haali gr%%%ipﬁ%ﬂnﬁér]ﬁn the
mEIBRGRN The shegififuhtioaat o uprof tveshlesk farmingt 18eagenttent of
reactevith heferminal gEthamoleadle of thes polylaglic.adid (compgpents ng
B) to connect some poly(L-lactic acid) units and some poly(D-lactic acid)
unfte s® Lt oRMC bockEd polyfadiecatid Hhérely profotingehe tance,
formation 9t the staregeamplex phase: Asthedlgek frping ageph@ 28w gas
carbodiimide compound having a carbodiimide group as the specific
fuRctigral GYoup is preferred from the viewpoint of its influence upon the

color, thenmat dleaosmpasition andn Bysisalysis Fesistancaiof thenfasient B) has
com gsition. Examtf)lzls%of the carbodiimide compound include mono- 25

i B ECATSTH e LaRRoORESRE R ey BbHeky ToaBIRAE: Stereo
diisoprapylcarbadiinigde, dfisolbutylcarbadiirde dieetylearhadigridap

oct A%%%!a%%gg%na'%% qig-butylearbodiimide, dibgnzylcarbadimide, . . o¢

dipheny imide,
G to 400 popm by weight.

{(phosphoric acid metal salt)

Preferably, the polylactic acid {component B} contains
a phosphoric acid metal salt represented by the following
formula to promote the formation of the stereocomplex phase
stably and fully. The content of the phosphoric acid metal
salt in the polylactic acid (component B) is preferably 10
ppm to 2 wt%, more preferably 50 ppm to 0.5 wt%, much more
preferably 100 ppm to 0.3 wt%. When the content of the
phosphoric acidmetal salt is too low, its effect of improving
the stereo crystal rate becomes small and when the content
is too high, it deteriorates the resin itself

disadvantageously.
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N-benzyl-N'-tolylcarbodiimide, di-o-toluylcarbodiimide,

d-p-toluylcarbodiimide, bis(p-aminophenyl)carbodiimide,

bis(p-chlorophenyl)carbodiimide, 16 bis(o-chlorophenyl)carbodiimide,

bis(o-ethylphenyl)carbodiimide, bis(p-e ‘ﬁ/lphenyl)carbodiimide

bIS(O |sopropylphenyl)carboumlde 5 bis(p-isopropylphenyl)carbodiimide,
, d||m|de bis(p-isobutylphenyl)carbodiimide,

jodiimide, bis(2,6-dimethylphenyl)carbodiimide,

10 bis(2, 6-d@§th fphrerygarbodiimide,

bis(2-ethyl- G/S‘Qpropylph yhearbodiimide,

bis{2-utyt-6-isofs opyph yl)carbodiimide,

bis(2,6-diisopropylp} garbodiimide,

bis(2,6-di-t-butylpifenybeathodiimide, 15

bis(2,4,6-trimethylphenyl)carbodiimide,

bis(2,4,6-trisaptepylipberylfearboditmide, is a hydrogen atom or alkyl

bis(2.4,6-fribut I b d di3 bodiimi
R SR A BTS20 ol NPRERS oty 70w

p-hhenylgnelis(é-thntcarodimidéficlude methyl group, ethyl group,

p- nebi C odiimide),

p-gggﬁggn§%i§§gcéﬁﬁl%%ca l%(%%ﬁide),

2,6,2',6'-tétﬁamlﬁp)ﬂ§i©h‘éh§lwm@dﬁmidé fZprent and each a hydrogen

t@¥| ' (Céﬁlg X{%Pﬂg“'i"‘?&%) 12 carbon atoms. Ixamples

ethylenebls(phenylcarbo limide) and

etﬁ?léﬁé%@@d%ﬂoﬁé’%%‘ﬂﬁ%é)t@ﬁlt?oﬁﬁi@@@n atoms include methyl
bigaRrdiisep heny)c ¢ butyl £yl ,

2,6,2' 6gtetra|§£{?pylc?%hg§%rbo%urﬁ£ aré1 3 pr%}fgrlﬁpd frpoer$11 tﬁfe Jrow

wé\ﬁﬁéﬁ%@%ﬂ%&cﬁﬁﬁl 2rd ¥tabfify U Bicyclohexylcarbodiimide and

bis(2,6- dlIﬂ@p@p}éﬁhanwmj:ba@m;deammh e eyaialle rindustigdly atom,

may be advanta eous used. Further, )
Z1Nne atom O minum atom. Examples of the alkali metal

atom include lithium, sodium and potassium. Examples of the
alkali earth metal atom include magnesium, calcium and
strontium. M; is preferably sodium, potassium, aluminum,
magnesium or calcium, out of which calcium, sodium and
aluminum are preferred.

N ig 0 when M; is an alkali metal atom, alkali earth
metal atom or zinc atom and 1 or 2 when M; is an aluminum

atom.

(block forming agent: component ()

Preferably, the polylactic acid (component B) contains
a block forming agent. The content of the block forming agent
is preferably 0.001 to 5 parts by weight, more preferably
0.01 to 3 parts by weight based on 100 parts by weight of
the polylactic acid (component B) . When the content of the
block forming agent exceeds this range, it is fairly possible

that the color of the resin deteriorates or plasticization
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commercially available polycarbodiimide compounds may be 17
advantageously used because they do not need to be synthesized. The
commercially available polycarbodiimide compounds include Carbodilite
LA-1 and HMV-8CA which are marketed by Nisshinbo Industries, Inc. 5
Glycidyl ether compounds, glycidyl esteléompounds, glycidyl amine

compounds,_glycidyl imide compounds, glycidyl amide compounds and
ali(@yéﬁ%respo@t%%/: ﬁ&ﬁﬁao%eﬁéﬁpﬁé‘pr@}g?y%l DRef ¥R epbRy LOWeT than
conpoudhairresiy coaipasition Iand afeeltdedfarticle baviag excellenly agent

mechanical properties, 10.moldahility, heat resistance.and durability can

e StAEg by RincE eoRy SO ThE 2B5vE Gyt etfer-m 1 -
coripoundsanglhdestearylt gioyidy| edier] periytgbuitlyt ethep,lethileherming
oXi ry, Lalycidyl r lene glycol.diglycidyl ether, 15 .
pé%/%?%t:er(:ggg ?c%%%%%yggy?gzﬁeﬁgg) y%?%) p%%g%n%lé’l%g& Iogi’glyﬁ'cﬁyl éiﬁglﬁ tion
nedbertp etlegigesiaiglyerdyb o, ofohitetmmirtdend glycol diglycidybnent

ethar, glycerol tiglycidyl gther, trimetbylojoropage triglycidyl ether,
pentaerythritol tetraglycidyl ether, and bisphenol A 20 diglycidyl ether type

epoxy resih8®brfed Byraéaadeasationh sreacinivéteencpbigphaddhaving

sugh ase Bist4-hydroyyphenydmethang andgpichlorydkn. Tha200Veny of
glycidyl ester compounds include glycidyl benzoate, glycidyl stearate, ‘
glﬁd’éfcb%?'éé‘ié%? digifciByl 28R philvaiRte, Hﬁyﬁgﬂ%tﬁ&lﬁt&' oxazine

diglyeidyl cyciehexangdicaghoxyiatendigcidvh adipate,dighisidybe referred
succinate, diglycidyl dodecadionate and tetraglycidyl pyromellitate. Out of
tn&Sb, I Behgbite BT By BT 157 ShiBte SEFFroRGHFace 80 Tho Che
ahave giycidyl amine compounds include tetraglyci_dylami_n_e _ o
oluidine, H BB it IR 354 TR B0 ATk Tains
Thegabrovergiycidyl midée andeylyaadyl amitle cdmperinds Linclude of the
“ﬁgé@%&@%ﬁ@%”%@%% (component B) to connect some poly(L-lactic
acid) units and some poly(D-lactic acid) units so as to form
blocked polylactic acid, thereby promoting the formation of
the stereocomplex phase. As the block forming agent, a
carbodiimide compound having a carbodiimide group as the
specific functional group is preferred from the viewpoint
of its influence upon the color, thermal decomposition and
hydrolysis resistance of the resin composition.

Examples of the carbodiimide compound include mono-
and poly-carbodiimide compounds such as
dicyclohexylcarbodiimide, diisopropylcarbediimide,
diisobutylcarbodiimide, dioctylcarbodiimide,
octyldecylcarbodiimide, di-t-butylcarbodiimide,
dibenzylcarbodiimide, diphenylcarbodiimide,
N-octadecyl-N' -phenylcarbodiimide,

N-benzyl-N' -phenylcarbodiimide,
N-benzyl-N’-tolylcarbodiimide, di-o-toluylcarbodiimide,
d-p—toluylcarbodiimide, bis (p~aminophenyl)carbodiimide,

bis(p-chlorcphenyl)carbodiimide,
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N-glycidyl-4,5-dimethylphthalimide, N-glycidyl-3,6-dimethylphthalimide,
N-glycidylsuccinimide, 5 N-glycidyl-1,2,3,4-tetrahydrophthalimide,
N-glycidylmaleinimide, N-glycidylbenzamide and N-glycidylstearylamide.
Out of these, N-glycidylphthalimide is preferred. The above alicyclic
epoxy compounds include 10 16
3.4-epoxycyclohexyl-3,4-cyclohexylcarboxylate,

bi?@%-)%b% %?%é%&yggﬁ?/ﬁgﬁéfém \éylcyclohexenediepoxide,
Nimethyl4 Seimtyeyelohexahe-d 2-aicaehoxylic acid imide and
N:-phenyl-4,5-epoxyc Iog xane-l,2-dicarboxylic acid 15 imide. The other
e%&%%nﬁ%oﬁﬁd%ﬂ%%{m gceapro%)’&%égiﬁé% ‘fatty acid glycerides such as
epoxylated sop vilpgpohdated) lirsdedddiiavdiepoxylated whale oil,

| i Jo lak t in.
T thony-2-xasoline,
2-butky-2-8xRxslinEp IEsichrlaxpoctxarbiige,
Zﬂg%@ﬂé@ﬁﬁ@%ﬁe@ﬂ@ 1229 Zipxgzoline,

2-benzyloxy-2-oxa p-phenylpheryqu;é-oxazoline,
2 Fien - R ogasdliner cREgelghe BAoeREZoNAE2-methallyl-2-oxazoline,
29,2:Cretyk 2 0xageliRa. 2ieRen 2 xRz pling: de

2-o0-ethylphenyl-2-oxazoline, 2-o0-propylphenyl-2-oxazoline,

2 Bighehyfotehy R0 eline, ' S2uheGlaRkbtine),

2 B1histA-metlyl-Zs 0xazalinghy 2tbisi4-hubtthzoaxazeliae), 30
2,2'-m-phenylenebis(2-oxazoline), L
2,5%5-bheRyiehepR{4-AEthRY-bRES ) carbodiinide,
2,B1p-pheaylenebist44peimdrd-oxazolipeliimide,
2,2"-ethylenebis(2-qxazoline), 2,2'-tetramethylenebis(2-oxazoline), 19
2,§%ﬁe&¥a{rﬁét :‘y|é%‘§8%%¥ ﬁo@ﬁ%ﬁ’ g)car SHPIFIEE

2, Biethylenebist4-methiply2 ixangline}arbodiimide,
2,2'-tetramethylenehis(4.4'-dimethyl-2-oxazoline), . . .

B b e R T FeBB A s ce,

2, pidipRedylensbistmettylehprazoiinepdRolybsazoline compounds
comprising.the, Ahove campguad as a

N-tolyl-N’ -cyclohexylcarbodiimide,

N-tolyl-N' -phenvlicarbodiimide,
p-phenylenebis{o-toluylcarbodiimide),
p-phenylenebis {cyclohexylcarbodiimide),
p-phenylienebis (p-chlorophenylicarbodiimide) ,
2,6,2',6"-tetraisopropyldiphenylcarbodiimide,
hexamethylenebis {cyclohexylcarbodiimide) ,
ethylenebis (phenyvlcarbodiimide) and
ethylenebis (cyclohexylcarbodiimide} .

Out of these, bis(2,6-diiscpropylphenyl)carbodiimide
and 2,6,2',6" ~tetraisopropyidiphenylcarbodiimide are
preferred from the viewpoints of reactivity and stability.
Dicyclohexylcarbodiimide and
big(2,6-diisopropylphenyl) carbodiimide which are available
industrially may be advantageously used. Further,

commercially available polycarbodiimide compounds may be



10

15

20

25

30

monomer unit are also included. Examples of the oxazine compound

include 2-methoxy-5,6-dihydro-4H-1,3-oxazine, 10
2-hexyloxy-5,6-dihydro-4H-1,3-oxazine,
2-decyloxy-5,6-dihydro-4H-1,3-oxazine,
2-cyclohexyloxy-5,6-dihydro-4H-1,3-oxazihe,
2-allyloxy-5,6-dihydro-4H-1,3-o0xazine ar%g1

e e AT Wishetoygot meed o be
2,8yhists6-dimdiro-4H< , 3oxaginej,ally available polycarbodiimide
2.2 msthyiene '%—ng AYALG-Ablsl Prxazine) - -
Zé'?gtl"ﬁylenebig& -&hydro-4H-1é—o§<Qé>§?rzlférg? and HMV-8CA which are
2, Papdetmethple i bses, rdifty drodaig tr 3 o azibey, -

2,2'-p-ph 1$(5,6:6lihydro-4H-1.3-0xaz| g
22 PO e A AT AL b e e SeoTnoB e

FEHRET LPaly oRaEie CompoUrds chpAsAY LthahBevectmapbdRd aslycidyl
maRamer URitanalso heused: Quti 9fthe e%elﬁrae%%y%@s

and oxazine compounds, 2,2'-m-phenylenebis(2-oxazoline) and 2 o
2 PLS-bREAPIEH PR S dlifn eI RS PrefifRA E amfies st tReComposition

Is@eyR R CARRQUREIIRCILIGER anaRatic alinRatic aadialigyeliclisoeyanatei e,

compounds_and mixtures thereof. Examples of the monoisocyanate ,
cdPpstidihtivde plidiyi 38185 aNaIE I IGSante! drfethfiergined
isegyanaie neyaehkexpisogyanatechttyl isocyanate and naphthyl

isocyanate, Examples of the diisocyanate include 4,4'-diphenylmethane
diisocyanaiie20 FA=dPhERs Biemy et SREERSS S anats Luoe. Steary]

1,8pheiyiehediisecyanatent, 4-phenyilehesiideoyarateylene oxide lauryl
2,4-talylenediisocyanate, 2.6-tolylenediisocyanate, mixture of .

2 PGy hate S5 2 o SR d e e yeidyl ether,
C)@M&W—M@imyaﬁa@ Nypheds Qisbmmpmnomnbene glycol
diigogyanaie,, dicyclohexylmethane-h - lisaeyanate. qpghwleyglopexane.
diisoCyanate, tetramethylxylylene diisocyanate and

2, BRliESFropyHeRYILEAdiiSodirpatel Tt tHede eGisveyaadtecerol
COMPQUNAS; {AMaliG,iSeCcyanales SHGR @propane trigiycidyl ether,
pentaerythritol tetraglycidyl ether, and bisphenol A
diglycidyl ether type epoxy resins obtained by a condensaticn
reaction between a bigphenol such as
bis {4-hydroxyphenyljmethane and epichlorohydrin.

The above glycidyl ester compounds include glycidyl
benzoate, glycidyl stearate, glycidyl barsatate, diglycidyl
terephthalate, diglycidyl phthalate, diglyciayl
cyclohexanedicarboxylate, diglycidyl adipate, diglycidyl
succinate, diglycidyl dodecadionate and tetraglycidyl
pyromellitate. OQut of these, glycidyl benzoate and glycidyl
barsatate are preferred.

The above glycidyl amine compounds include
tetraglycidylamine diphenylmethane,
triglycidyl-p-aminophenol, diglycidyl aniline, diglycidyl
toluidine, tetraglycidyl metaxylenediamine and triglycidyl

isocyanurate.
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4, 4' -diphenylmethane diisocyanate and phenyl isocyanate are preferred.
The ketene compound may be an aromatic, aliphatic or alicyclic ketene
compound or a mixture thereof. Examples 15 of the ketene compound
include diphenyl ketene, bis(2,6-di-t-butylphenyl)ketene,
bis(2,6-di-isopropylphenyl)ketene and dic§clohexyl ketene. Out of these
ketene c 0 r ic keten ch as diphenyl ketene
bis(2,6-d€%t%%dﬁ§é§ygggé%§n& %%%gls?f gﬂ%&pﬁoﬁépﬁ%@ﬁkg%‘“ eOLmds
arensrétateedV - Gikowady Heohyiesteri wasponent A) The resin composition
OfﬁDSW@ﬁwﬂmﬁe,’EiQ@iﬁQW§ $ anaromatc polyester (component A).

The content “25 of the componient A is preferably 5 to 95 parts by weight,
mBre pretérably” 30 to SORFYByPiBlyht il ele mdredpréterdBlys pogayomide,

paris,by,weight. padicdlagly preferably 20400 PasHy weight based on
1001%a¥{s by weight of the total of the components A and B. 30 The

ardnfaEGeder fomiordnt AY cohkfrs s Lk sderephthalate

skeleiop asdpednain.cpnstitueat unit,the butylaneterephthalate skeleton
is_represented by the following formula. 21 -O414 11l H O O The word
"aif L ¥R ARRRR M B FratfoR bR BBlene terephthalate

skeleton imilke aranatic polygster ds&me|% afprered he maqlar faction
of th&but lene 5 tﬁrelghth Igte sk_eleto i?é‘gref rabllgﬁ)m % or more, more
Ty ABR B 5 5 RBTE e AT HEReAbly SERBRABIS from the
viedip gy of eparoymgaholdabitityneire ancnddticapalyester may contain a

cqpo%?erlqulbol%ec}:{om%(gpeentobe&fies the butylene terephthalate skeleton.

The 88’60 ymerlzezflb ejéo%[%ne%t is a hydroxycarboxylic acid,

di¥arbokiphc. adid or eliulxzErampldsofahe hyydeoxytarhoxyhy acid iacludeimide

SNEICRCE B rte o SN DS s

acifiide. The other epoxy compounds include epoxy modified
fatty acid glycerides such as epoxylated soy 0il, epoxylated
linseed oil and epoxylated whale oil, phenol novolak type
epoxy resin and cresol novolak type epoxy resin.

Examples of the oxazoline compound include
2-methoxy-2-oxazoline, 2-butoxy-2-oxazoline,
2-stearyloxy-2-oxazoline, 2-cyclohexyloxy-2-oxazoline
2-allyloxy-2-oxazoline, 2-benzyloxy-Z-oxazoline,
2-p-phenylphenoxy-2-oxazoline, 2-methyl-2-oxazoline,
2-cyclohexyl-2-oxazoline, 2-methallyl-2-oxazoline,
Z-crotyi-2-oxazoline, 2-phenyl-2-oxazoline,
2-o-ethylphenyl-2-coxazoline, 2-o-propylphenyl-2-oxazoline,
2-p-phenylphenyl-2-coxazoline, 2,2’ -bis{2-oxazoline),

2,2’ -bis (4-methyl-2-oxazoline),

2,2 -bis{4-butyl-2-oxazoline},

2,2’ -m-phenylenebis{2-oxazcline) ,

2,2’ -p-phenylenebis{4-methyl-2-oxazoline),
2,2’ -p-phenylenebis{4,4’ -methyl-2-oxazoline),
2,2’ ~ethylenebis(2-oxazoline},

2,2’ -tetramethylenebis{2-oxazoline;},



hydroxybenzoic acid and hydroxynaphthalene carboxylic acid. Examples
of the dicarboxylic acid include aromatic dicarboxylic acids such as
isophthalic acid, naphthalene dicarboxylic acid, diphenoxyethane
carboxylic acid, 20 diphenylether dicarboxylic acid and diphenylsulfone
dicarboxylic acid, alicyclic dicarboxylic acids such as

hexahydraterephihalicacis, and exahydroisaphthalic acid, aliphatic

dicarboxylic acids such as succinic acid, adipic acid, sebacic acid and

azelgic FidvahRI6NAISEErhdx P 4cdd 86¢h as
p-£3-hydexyethaxyhenzeieseid @nd; s-axyhenzoic.acid Examples of the
diol include trimethylene glycol, tetramethylene glycol, hexamethylene
glyedl, aSEAMBIRTIERESREOF HRoPRARPURRS!, didtflylene glycol, 30
1,1-cyclohaxasadimatband, 4 4neyaighexanedimethanel .
2,2-his(4'-(3-hydroxyphenyl)propane and,

biséﬂs( FyaroxyRhGSPREHVISUIFAP AT DY TRE iAPRYR GORESHSt as @
the@romeaticypolyesiers camponentAh =preferably 0.5 to 2.0, more
preferablyE%EZ tc?:é.& ch more Breferabg}/ 0.8 to 1d5"Th%IC rboxyl
group concentration of the ar%moﬁlc%ﬁglyegf@?%lmp&ﬁléjn Ll@)els
preferablyt(/ed/ten di legdrthd Fearhbdxylxgratdmeoncentration can be

controlled-by the use qf. st heat resistance .improving agent or
SO idl%—lgﬁs}eg)r{% yér:iegriz%%%g&%lé (ngcla% éécf?af?%zejiﬁ ibitor: component D)

TRe fsgity EoripoSition b iyl prestint iInventina zgreerably contains an
esicterehanae nbibjos(cpenqneat D) The conientalhe ester

exchange inhibitor (component D) is preferably 0.01 to 5 parts by weight,

mére preférasly b5 - tllfevt partdy-weheagénmardpreferably 0.02 to
0.5_pa by weighthased: o 408 partsiby; weight ofthe tofghafythe,

components A and B. When the component D is contained, the melt

vigeasityt&ifty GTIHETESR chHipbsitiorrid Zémifanced, the decompossition
ang, the-regluetior aEthes2G molecuigiawsight of the regiyatibe time of
molding are suggres_sed and the moldability of the resin is improved,

théreby Malhg it FOSSTIIE 16 cCAmy et Mt mbiding=a21ne)

2,2" -hexamethylenebis (5, 6-dihydro-4H-1, 3-oxazine),

2,2" -p-phenylenebis (5, 6~-dihydro-4H-1, 3-0oxazine) and
2,2"-P,P"-diphenylenebis (5,6-dihydro-4H-1,3-oxazine) are
also included. Further, peolyoxazine compounds comprising
the above compound as a monomer unit may also be used. Out
of the above oxazoline compounds and oxXazine compounds,
2,2’ -m-phenylenebis(2-oxazoline) and

2,2 -p-phenylenebis(2-coxazoline) are preferred.

Examples of the isocyanate compound include aromatic,
aliphatic and alicyclic isocyanate compounds and mixtures
thereotf.

Examples of the monoisocyanate compound include phenyl
isocyanate, tolyl isocyanate, dimethylphenyl isocyanate,
cyclohexyl isocyanate, butyl isocyanate and naphthyl
isocyanate.

Examples of the diisocyanate include

4,4’ -diphenylmethane diisocyanate,
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advantageously. Examples of the ester exchange inhibitor (D) include 25
sodium dihydrogen phosphate, potassium acetate, trimethyl phosphate
and phenylphosphoric acid. Orthophosphoric acids represented by the
formula xH20O yP205 and satisfying x/y = 3, polyphosphoric acids called
"diphosphoric acid, triphosphoric acid, tétfaphosphoric 30 acid and

pentaphasphoric acid” according to the degree of condensation and
b e e e e ol
Métaptiosphyurieneids repesentedehy thet farhwunlgy kei26yRP205 et te ,
salisfying iy, $Rhegl rimetaphosphoric acid and.

tetrametap osep%%ﬁc a%:lc% a%lggzpsg ’uIt?ép%wotl]'s%%%g %%fﬁ]sjhsacx)/\: gag%%?-like
stitfctirengitiPpait , 4f-the jghbephdasssentamade stadture and satisfying

13 ¥yepfhesednay becollectively.taferrad ta as _/metapRosphoric, . o

acid-based compounds") dre further included. 5 Acid salts and esters of
th&¥e phesphetici aciey are fisthek sipefeleemo ud b1 fesEasydie sodium

mataphosphatey 1Wikarggion sodiurg Melgphasphate apdREPARC hexane

advantageously used. 10 (crystal nucleating agent: component E) The

reSih’ @HRYESIAGH of fRTpREBAEIHYENHON Prefefdnly eorenk-a cidal

nugleatingiagantde9mpanent E) ta improvedis-maldabilityanddeat hese
deformation temperature. The content of the crystal nucleating agent 15

(CORPORRREES isHTBRSEBR0.0 : 1610 Perts R WeRIIE fhbre® Préfefably
0.1 40 Scpasts=by, Weight ame i more:peafaradlynG. @ tnd part by waighte are
based on 10Q parts by weight of the total of the components A and B.
Wﬂgﬁﬁ%éf%? tal nucleating agent (component E) is contained, the
molding spi&éedlof the20 resincomposijoiveanbesincreased, thel iphatic or
crystallizability .of the resin compaosijtion improves, and the heat resistance
T R O e BT ot G B SA e H 8 ol Bes Thprotado1es
The crystal inecleating agent (cd mpenen € ) dighdeyan etrgasic or
orgggiEé:,rgs_tgknléqlg@t%g}}l?gl%%t%ﬁ é’gl%les of the inorganic crystal

I [ e calcium silicat

nucleating agent inclu €, talc, kaolinite, montmorillonite,
syhitfetic rhicdl carrpr cnifitehboich) Ml paifndicyclohexyl ketene.

Out of these ketene compounds, aromatic keteneg such as
diphenyl ketene, bis(2,6-di-t-butylphenyl)ketene and
pis(2,6-di-isopropylphenyl)ketene are preferred.

(aromatic polyester: component A)

The resin composition cof the present invention
comprises an aromatlc polyester (component A}. The content
of the component A is preferably % to 95 parts by weight,
more preferably 10 to 80 parts by weight, much more preferably
20 to 70 parts by weight, particularly preferably 20 to 50
rarts by weight based on 100 parts by weight of the total
of the compeonents A and B.

The aromatic polyester {component A) containg a
butylenes terephthalate skeleton as the main constituent
unit. The butylene terephthalate skeleton is represented

by the following formula.
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sulfate, aluminum oxide, neodymium oxide and a metal salt of phenyl
phosphonate. These inorganic crystal nucleating 30 agents are preferably
modified by an organic material to improve their dispersibility in the
composition. Examples of the organic crystal nucleating agent include

organic carboxylic acid metal salts such@as sodium benzoate, potassium
benzoate, Iithigm benzoate, calcium 24 benzoate, magnesium benzoate,
barium ben oqite, lithium terepjitfiatate, sodium terephthalate, potassium

ter -ccaleiurpexala g? atrate, potassium laurate, sodium
myristate, tassi myrigtate, " m 5”nyristate, sodium

octacosanoaté‘, calcium o@tacosanoate, Sddium stearate, potassium

stearate, littianvstedrates igalcinresteatdte magaesivba stdarate; bariunE the
st di Lalgj nage, i luylate

s.o%%{il sgﬁ%ylgte, p ta%g%in% %ﬁigy%gleggﬁi?sgﬁcﬁ%%,%%ééﬁﬁ%}rﬁguﬁo1yeSter
dibehzoatepotassiumadibenzddte, litbikan dibeszcats, sditine butylene
(3naphihalateand sadiumegyslohexape. carboxylate; organic sylfonates o
such as sodium p-toluene sulfonate and sodium sulfoisophthalate;

caBIs&/AE alikl ahRidesBUCAEEEsteEHe AdiPanidE thylahe bidauric agidnore
15samaidler palngitie acich amides hydiaxystearic.acidigmide, ¢ grucic acid

amide and tris(t-butylamide) trimesate; phosphoric compound metal salts
such as ben¥yIiERBaSdrBitbPanE aEAvalives Fefésfiang copolymerizable

sodistprendrinetiide arlys{4.6-din butviphenyhppasphatet LQRRUeton. The
2,2-methylbis(4,6-di-t-butylphenyl)sodium. The inorganic crystal o
nuCfERHngSoeht hDre PrRRHEYthaf the BYSHIRE ERATAI M EleRtingc1d
agentaridoxsmall pariclessize isspreferred from the viewpoint of stability

at the time_of the melting of the resin composition. 25 For example, when

the averagE ATRAT pa oo HaCth B B AGCRa D SHeTee
0.2rig/00bim, Hdas dyitably sdispersed into the testn comyposition, whereby

oo Sl SEAEARG Ao, 30 BAy COCE R Sreia i,
Hekagphaleatbiunesiidateamay besusalas therealcivhe siticat@, The
Coﬂ?ﬁ$8L§E%nzoicacidxnuihydroxynaphthalenecarboxylicacid.

Examples of the dicarboxylic acid include arcmatic
dicarboxylic acids such as isophthalic acid, naphthalene
dicarboxylic acid, diphenoxyethane carboxylic acid,
diphenylether dicarboxylic acid and diphenylsulfone
dicarboxylic acid, alicyclic dicarboxylic acids such as
hexahydroterephthalic acid and hexahydroiscophthalic acid,
aliphatic dicarboxylic acids such as succinic acid, adipic
acid, sebacic acid and azelalic acid, and bifunctional
carboxylic acids such as p-P-hydroxyethoxybenzoic acid and
g-oxybenzoic acid.

Examples of the diol inciude trimethylene glycol,
tetramethylene glycol, hexamethylene glycol, decamethylene
glycecl, neopentyl glycol, diethylene glycol,

1, 1l-cyclohexanedimethanol, 1,4-~cyclchexanedimethanol,
2,2-bis (4’ -p-hydroxyphenyl) propane and
big{4’-f-hydroxyethoxyphenyl)sulfonic acid.
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calcium silicate is preferably 0.01 to 1 part by weight, more preferably
0.05 to 0.5 part by weight based on 100 parts by weight of the total of the
components A and B. 25 (antioxidant: component F) The resin
composition of the present invention preferably contains an antioxidant
(component F) to improve 5 oxidation stability, control decomposition
deterioration at the time of melt moldiarLlrg and improve residence stability.

The conteRt5f thatdrtidkidant 1St ®) is PrerBrbiF (0:61 B8 S ¥arke™
by(weighteare piefesablydx@l-4m 2 partss oweight, muich moeEerably 0.7

preferably 0.02 tg 0.5 part b ight 10 based on 100 parts by weight of
thg?o'%l' gf’ th%uctgqu)ngr%eentg ¥E£§ﬁ%%ﬁ?ﬁe%ar§tio%d§“nt component F) is
selected ffoime achiridergd phenolhaseckcompaundhhinderetle aromatic
amine- C ound, phqgsphite-hased compound a

e e b s e psses ™
comapawriyihclideun-gotadeeyf ration can be controlled by the use

3-(F,5,di-t-butyl-4.-hydr -proyj . - yl olid-
S DR o PR D o a-phase

3-B® bYeletbEs 4oy droxyphenyl)-propionate, 1,6-hexanediol
bis[3-(3,5-di-t-butyl-4-hydroxphenyl)-propionate], 25 1,4-butanediol
bis[3-(3,5,-di-t-butyl-4-hydroxyphenyl)-propionate],
z,é@rﬁéﬁw%B%w%étﬁﬂléém%heﬁ@mﬁémrer@ glycol

bis([3-(3-t-butylasmeth ARy oxYRRENYD -RIORIGRARIe 30 invention
tetrakis[methylene-3-(3,',5'-di-t-butyl-4-hydroxyphenyl) propionate

mERAhET 3 RisERM- B AN- AR B0 8XE MG pHER VA fdpTorl component
yloxy}-1,trdimeihylefty |4 &0detrapxaspir{h Aunda 1 6ane 26 component

N ’Ial)b:{SSSpge égzlatliatilil}yfl)dfa ffyg rooxgl %ha?rn%/ 2 plg%P i\ggxlg?ht , more preferably
0.01 to 1 part by weight, much more preferably 0.02 tc 0.5
part by weight based on 100 parts by weight of the total of
the components A and B. When the component D ig contained,
the melt viscosity stability of the resin composition is
enhanced, the decomposition and the reduction of the
melecular weight of the resin at the time of molding are
suppressed, and the moldability of the resin is improved,
thereby making it possible to caryry out melt melding
advantagesocusly.

Examples of the ester exchange inhibitor (D) include
sodium dihydrogen phosphate, potassium acetate, trimethyl
prhosphate and phenylphogphoric acid.

Crthophosphoric acids represented by the formula xH,0*
yvP,0s and satisfying x/yv = 3, polyphosphoric acids called
“diphosphoric acid, triphosphoric acid, tetraphosphoric
acid and pentaphosphoric acid” according tc the degree of
condensation and satisfyving 2 > x/y » 1 and mixtures thereof
are also included. Metaphosphoric acids represented by the
formula xH,0.yP;0: and satisfying x/y = 1, especially

trimetaphosphoric acid and tetrametaphosphoric acid, and
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examethylenediamine,

N,N'-tetramethylene-bis[3-(3'-methyl-5'-t-butyl-4'-hydro
xyphenyl)propionyl]diamine, 5
N,N'-bis[3-(3,5-di-t-butyl-4-hydroxyphenyl)-propionyllhy drazine,
N-salicyloyl-N'-salicylidenehydrazine, 3ZBl-salicyloyl)amino-1,2,4-triazole

and N,N'-bis[2-{3-(3,5-di-t;butyl-4-hydroxyphen)il)propionylo ‘
xﬂ&ﬁ?ﬁ&%’?ﬁia@ri@ -ﬁ@tﬂ)ﬁéﬁ%\@%@ net-llke structure with part

bi@[ﬁ'(ﬁhteblﬁMb@ﬁmﬁBMh4ﬁWﬂt@@ﬁl B@E}?‘@f@ﬁﬁ@@?]a@ﬂﬂ satisfying 1 >
tetrgkis[methylene-3-(3',5'-di-t-butyl-4-hydroxyphenyl)p

roﬁ? a e]&e%ﬁ&?@?ré“ﬁ%f@ﬁe&%@?%bﬁS%hif’e‘?ggﬁﬁaéoﬁfﬁoﬁﬁd is
prefezablyleoegmpedrda bading 6 denstameRrd dond: aiafhedie Al ncluded.

argmatic group, as.exemplified py, tris(2,6-di-t-butylphenyl)phosphite,
e B S S oA oI IS PRSI, AO3 4 e fux chex

bis2:6-dideButyl@damettylphemd)pentactythritobdliphom2@ sphitephate,
2,2-methy is(4.6-di-t-butylphenylloctylphosphite,
4,%'%%%&%%%@&( -‘?r%é%ﬁ%\-éggﬁﬁ)%e%‘/%ﬁﬁriS‘@cylf}éﬁ%sﬁﬁﬁe,

1,2 3vmist2gretng 4 ditnsdebylphosphite-5-t-butylpheny 25 1)butane,
tris(mixed mono- and di-nonylphenyl)phosphite, and
4,4'-isopropylidenebis(phenyl-dialkylphosphite). Out of these,

trid @ L buBisherR DpRespisient : component E)

2,2-methyignebis(d Gdipriylonenyhoct¥phasphitte cent  invention
bis(2,6-di-t-butyl-4-methylphenyl)pentaerythritol-di-pho 30 sphite and

teRAFHERARIY-iPREAIERe Phospifitedra preferdbldsed sBkampraRsnent
the thigetherbased compoundineiude - dilauky thiogiprapienate, ditkdecy!
thiodipropionate, dimyristyl thiodipropionate, distearyl thiodipropionate, 27
pertABT TR tEtrakistS-IaAY i proplortdte), SFeiftaeny ol €ating agent
tetfakia(E-degecylthiopropionaiedn pertaerythidiol o parts by weight, more
e IOpIOnE) ESEIND jon more preferaty
tetrakis(3-stdapydthioprppienate)l weyed on 100 parts by weight of the
total of the components A and B. When the crystal nucleating
agent (component E) is contained, the molding speed of the
resin composition can be increased, the crystallizability
of the resin compositicn improves, and the heat resistance
and heat deformation temperature of a molded article can be
improved. The crystal nucleating agent (component E) may
be an inorganic or organic crystal nucleating agent.
Examples of the inorganic crystal nucleating agent
include calcium silicate, talc, kaolinite, montmorillonite,
synthetic mica, calcium sulfide, boron nitride, barium
sulfate, aluminum oxide, neodymium oxide and a metal salt
of phenyl phosphonate. These inorganic crystal nucleating
agents are preferably modified by an organic material to
improve their dispersibility in the composition.
xamples of the organic crystal nucleating agent
include organic carboxylic acid metal salts such as sodium

benzoate, potassium benzoate, lithium benzoate, calcium
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may be used alone or in combination of two or more. (polyester
elastomer: component G) The resin composition of the present invention
10 preferably contains a polyester elastomer (component G) to improve
the toughness and hinge property of a molded article. The content of the
polyester elastomer (component G) is fréferably 0.01 to 50 parts by
weight, more preferably 0.05 to 30 parts by weight, much more preferably

0 3982 s TEBYSFigRt BESEPal € 00 Ars Iy RERRPeEfhe thidiikum
thee eeRoNantis: angddai ikhe pelyesiet plasiamner (companemnt G) is an
aromati lyester having a polybutylene terephthalate skeleton as the |
it SRR i conmEN Do it BolyARIeHE 3G Jf/E0F THReCAse Lum
cdrdemtafthe polyalkylene ghycatis preterakiy i 1thtonye % tteQrecal cium
preferably 20 to %%gyt%m much more erablg % to 60 wt%. ExamIE)Ies

re
o e SRR eyl FEKIEC SOl Bane G GOl Mhp e cacoSahaate,
palptdiramethylene tghycabo a2 polyestee @tastemel (Ccomipomest &)rate,
co nerized wit tetramethylene | having a_molecular weight
oA B 8 OB00% ey e SV A AR G v,
crystallimity epidtrasr Fesistamce ofthevesin cotmposkion L advantageoady.,

A L8310\ GeMROS]iam ceraprising fog AQ.CUURANEM G MaY.R€ - a3 1 cyiate,

advantageously used in car connectors, making use of the above
cliaraBtbRstic Pidpifes tnolj@RRSHIBE coMBETERaDEThel é6Mténnof
th&i‘B%EQé‘QéCcfé'Pré%%ﬂﬁ”?%‘éobﬁt%ﬁaﬂ%@%% 5&8&1%10%!??%% ane
weight, more preferably 10 to 90 parts by weight, much more pre erabf(

26 tF BOPAHI 1Y weTGHTbaSel bt P0G pafts BY Weight 5iafé itaPof heuene

caipeenis A ard Bs¥v¥hemthainerganie filter{camponeatpdjs ic acid
contained, a good appearance and high dimensional stability as well as

hER TSNt R AT stlfffiéds Caft B pfoVided t& e s compoditibhe acid
advanfagequsiyn fixamples of fieiinergania filler(cemponentd) includeie
powder fillers, lamellar fillers, lame|lar fiII(jPrs and 10 fibrous fillers, out of

S, g Q Ibg
which Fibrods fiferg aré epaﬁ?ﬁlc Iatrﬁ/lﬁr&e_ & 3‘6?3 R fibets RrPate:

prefersgthoric compound metal salts such as benzylidene
gsorbitol and derivatives thereof, and
sodium-2, 2’ -methylenebis (4,6-di-t-butylphenyl)phosphate;
and 2,2-methylbis(4,6-di-t-butylphenyl)socdium.

The incrganic crystal nucleating agent is more
preferred than the organic crystal nucleating agent, and a
small particle size is preferred from the viewpoint of
stability at the time of the melting of the resin composition.
For example, when the average primary particle diameter of
the crystal nucleating agent i 0.2 £o 0.05 um, it is suitably
dispersed into the resgin composition, whereby the heat
resistance of the resin composition becomes high.

Out of the inorganic crystal nucleating agents,
calcium silicate is preferred. Hexagonal calcium silicate
may be used as the calcium silicate. The content of the
calcium silicate is preferably 0.01 to 1 part by weight, more
preferably 0.05 to 0.5 part by weight based on 100 parts by
weight of the total of the components A and B.
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The powdery and lamellar fillers include glass flakes, metal flakes, mica,
talc and kaolin. Out of these, glass flakes, metal flakes, mica and talc are
preferred, and glass 15 flakes, mica and talc are most preferred. The
spherical fillers include glass beads, metal beads, silica beads, alumina
beads, zirconia beads, silica alumina beads, spherical silica, spherical
alumina, spherical zirconia and spherical silica alumina. The average
particle 20 diameter of the spherical filler is preferably 10 to 1,000 m. The

fibraws filersdnglude giassdiners, giass milled fibers, wollastonite, carbon
fibers, metal-based conductive fibers, and whiskers such as potassium

titanate wiisRersSthd'26 ARRAMUM-BBrtd WhikkePd I560SF thBYERTASE:

fihers cwoliastonienearhes tbermandmelahasedepasisiver fikessiMgrove
preferred, and glas g1‘3‘)ers, wollastonite and carbon fibers are most .
DTN RE WHen g1Es s S G A SRR SoMPRRigR Boracion at
hawiireg a goedeppesataneebabiginedd ThegtassHfihers afemet luitaei D ¢+ .
particular glass ,composition such as ass, C glass aor E glass and ma
R i Ao BT GBE, e a8 558 Qb BE S ably
adtofdingto sheaircanmsiancess HE glassrmop=alkalirglasy) G.greferced parts
b it does not 29 have a bad influence.u he resin. The above |,
gﬁag(?s%ggrlﬁ %%iiioﬂl’}scéls%oggpr?erde %eglgégymﬂlé%%]bge?s %esécﬁﬁ%%f)b ov‘(f.ej*ght
Theagladsdiber§ of the sresEnviniehtion aretmatofaeiured rquenuigingents
malten, glass S while it is stretched by various methods to have a

predetermined fibrous form. The quenching and stretching conditions are
not partici&8y RnkéeXTREBECiCHATRSIATBEhE fibk? ns&/lBe apcorfiifany &

sphergakiorm ar anJiregylas sectignal farm oRtained P tyRically by seq
comblnlngr;iherlcal fibers in Ig{gralle . Further, glass fibers having a

mMIXRHFR VI spihREPREEfoRE T6fn GABRGHRRgBRE sebicesm Aeged
be-usgebuhibe glass fibers have an average fiber diameter of 1 to 25 m,

preferably 5 to 17 m. When glass fibers_having 15 an average fiber
diameter &ﬁgﬁg}]tﬁgnof r‘ﬁ}%ﬁélagé}dared phenol~based compound include

n-octadecyl

3-(37,5'-di-t-butyl-4' -hydroxyphenyl) ~-propionate,
n-octadecyl

3~ (3" -methyl-5'-t-butyl-4’-hydroxyphenyl) -propicnate,
n-tetradecyl
3-(3",5"-di-t-butyl-4’-hydroxyphenyl) -propionate,
1,6-hexanediol
bis{3-(3,5-di~-t~-butyl-4-hydroxphenyl) -propicnate]},
1,4-butanediol
bis[2-(3,5,-di-t-butyl-4-hydroxyphenyl) -propionate],
2,2"' -methylene-bis{4-methyl-t-butylphenocl), triethylene
glycel
bis{[3-(3~-t-butyl-5-methyl-4-hydroxyphenyl}-propionate],
tetrakis [methylene-3-(3,’,5" -di~t-butyl-4-hydroxyphenyl)
propionatelmethane,

3,9-bis{2- {3~ (3-t-butyl-4-hydroxy-5-methylphenyl)propion
yvioxy}-1,1-dimethylethyll2,4,8,10-tetraoxaspiro(5,5)unde

cane,
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moldability is impaired and when glass fibers having an average fiber
diameter larger than 25 m are used, the appearance is impaired and the
reinforcing effect becomes unsatisfactory. These fibers can be bundled
by a currently 20 known epoxy-based, urethane-based or acrylic
compound and are preferably surface tegated with a silane coupling agent
which will be described hereinafter. The average fiber length in a molded

afieRt’ GThESE fiddrs-is apdut §.014bY 50 MmBE TPreaas g fkdeny 1h

usatkindgbapresetiavention have an L/D of 10 or smaller and are
obtajned %y cutting the roving or hog?ed strand of th %ass fibers or
rea

ginding EWRATSCEAY MRS erflifdd #hgth isoBtiingd Thegy dro
areyprtergblydiseditonmpleMestherappearance of a molded 30 article
ohtaiped from the composition of the present inventjon. L indicates,the
PR R IR R it T GRSl e o SRR R
didmeetemef the-filecrinnlssetioNal-discctionl Thenbbye glassrfibers

mayhe, u ss fibers..These powders.are preferably 30 surface
tr§at2‘§ V\%%q:? é#gr%ég gg?p %Oagle’r%iige%%el a%%%eﬁg%}% The glass milled
fiderd préfeealdly have anTavétade Hibey Hiaméted b8 RSNy bpap ionylo
aver, %%HQ% @gggmfdg._oz to 0.1 mm. 5 The surfaces of the glass fibers

may be coated with a metal to provide conductivity to the glass fibers.
The metal €batedlvglassfigersdfave a diameter of particularly preferably 6

to20ums The rpetal egated glass,fiers 4{9(1%@%15? g qatingfhe glass. |

fibers with a metal such as 10 nickel, copper, co er, aluminum, iron
oraé}%y thereof by a known plating or deposition process. One or more

metals-selestaskiroriniekel scoppel ands cakaltare nreferpblyrdsesfiamy 1) p
the viewpoints of conductivity, corrosion resistance, productivity and 15

fuRtABr 8EGTSMY SFRGEESFErE cBR B Bdsdled by a currently known
epoxy-basgc: wethane:baseshefacndicsompound gndr atepreferablympound
s%ﬁﬁge treated with a silane cou%lian agent Whi(§] will be describe

d
herem%?t%r%he%%?a&él fiver Ye din & Fﬁ%‘?&g arficldbrh S8 finsrSIieoue

about&etolified by tris(2,6-di-t-butylphenyl)phosgphite,
tetrakis{2,6~-di-t-butylphenyl) 4,4’ -biphenylene phosphite,
bis(2,6-di-t-butyl-4-methylphenyl}pentaerythritol-di-pho
sphite,
2,2-methylenebis (4,6-di-t-butylphenyl)octylphosphite,
4,4" -butylidene-bis{3-methyl-6-t-butylphenyl-d-tridecyl)
phosphite,
1,1,3-tris(2-methyl-4-ditridecylphosphite-5-t-butylpheny
1l)butane, tris(mixed mono- and di-nonylphenyl)phosphite,
and 4,4'-isopropylidenebis (phenyl-dialkylphosphite) .

Cut of these, tris{2,6-di-t-butylphenyl)phosphite,
2,2-methylenebis (4,6~-di-t-butylphenyl)octylphosphite,
bis(2,6~di~t~butyl-4-methylphenyl)pentaerythritol-di-pho
sphite and tetraphenyl-4,4’ -biphenvlene phosphite are
preferably used.

Examples of the thiocether-based compound include
dilauryl thiodipropionate, ditridecyl thiodipropionate,

dimyristyl thiodipropionate, distearyl thiodipropionate,
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20 400 1T1. The carbon fibers used in the present invention which are
not particularly limited are known carbon fibers such as carbon fibers or
graphite fibers manufactured by using polyacrylonitrile, pitch, rayon, lignin
or hydrocarbon gas, 25 particularly preferably polyacrylonitrile-based
carbon fibers having excellent fiber strepgth. The surfaces of the carbon
fibers can be oxidated by currently known means typified by ozone,

pIRSHECRIHLEG EPt S8EFAITiE, (@nd A DXdEk IS pEORAASY carried
oubde ncrease adhesion 30-1ai SN cRIMBRARHN T B Fafomikers are

generally in the form_of a chopped strand, roving strand or milled fiber.

T provRie ¢dhtuttioty e HerdrBdn TiBEFE B5s BhACP SR TibRFS nay

bepesaied withha metal. Toeraetal coaigd-carbpntibesphaya ardiampteing
ogarticularll)/ 1 ,preﬁierab%G 0,20 m. The metal coated carbon fibers are
otaNed B doRting the & b}d WtHEA Tetal St gP Hodket Topper ey
cabailt, sitvensaldmiriumeiren ot alleysribetent bythe knewd plating-ote .
deposition process. One or 5 more metals selected from nickel, copper

and cobalt are preferred from the viewpoints of conductivity, corrosion
resistances prod uelivity: ang furthemgoonenty, @hd nickel coated carbon

fioers are padicplarlprefsried Thesg caeban,flbers hundled by 2.8i2ing
agent such as 10 epoxy resin, urethane resin or gcryﬁ'c resin’can be
advanfjevbsly gsed; aitsthe pooxyaesirand/es thangretiaoepesint G) to

arefis,prefertac. The, @'g@gﬁ%m@%@ép@ﬁ sed M@%&é%ssﬂtticle.

invention do not need to be particularlylimited and refer 15 to metal fibers
orTHétarev&eafivers slieh BE S¥ERESE fiBéRS BRMGIRUCRBETSNEsDE:) 18

fibgrs eEREasS filkers1 Theys aysbe wssd inLominatipn of fwa pLmere, o o5

The metal fibers have a diameter of preferably 4 to 80 m, particularly

pré&feraByPE- 5 B0y, TRé EohdUtHGE iBeieniay e sardce 20 réitedRR T ES

a ghang=copplingzagentciifanate sauRNG39ent 1 ghalugtinaie-CeWRliNg of the
agent. They may be bundled by an olefin-based resin, styrene-based
reSIABOR E8%t-Has@BCrddin, epoxy-based resin or urethane-based resin.

These The polyester elastomer (component G) is an aromatic
polyester having a polybutylene terephthalate skeleton as
the main skeleton and copolymerized with a polyalkylene
glycol. The content of the polyalkylene glycol ispreferably
10 to 70 wt%, more preferably 20 to 60 wt%, much more
preferably 25 to 60 wt%.

Examples of the polyalkylene glycol include
polyethylene glycol and polytetramethylene glycol. A
polyester elastomer (component G} copolymerized with
pelytetramethylene glycol having a molecular weight of about
500 tc 2,000 is preferred because it can maintain the
crystallinity and heat resistance of the resin composition
advantageously. A resin composition comprising the
component G may be advantageously used in car connectors,

making use of the above characteristic properties.

{inorganic filler: component H)

The content of the inorganic f£iller (component H) is
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fibrous fillers may be used alone or in combination of two 25 or more. The
fibrous fillers are preferably surface treated with a silane coupling agent.

This surface treatment suppresses the decomposition of the aromatic
polycarbonate resin and further improves its adhesion, thereby making it

30 possible to further improve moist hea gatigue and surface impact,

which is the object of the present invention. The silane coupling agent is
prefezalsiyaldampobind ¥eprasented by the icllowingdomplas82rélidy 10 to

Y-¢4-3L-/3a%8, 14 1340 ,thﬁ\??RVﬁé%“g@e ¥ds agoupaving Parts by

reactivity or affinity for a resin matrix, such as amino group, epoxy
grb’@ﬂ,%ﬁ%b%ﬁ@%c%gi&ﬂa,%ﬂ%@r@p,Wéﬁto@roﬁb%r%‘t@@emf the
ateBnBoden £3 ANt44 ate eaghdpdependanty &,.sindle bond.or alkylens, .+

group having 1 to 7 carbon atoms, and an amide bond, ester bond, ether

bohtl SrinfivbaRd ey HeSRsteAPRAREHNG forfd ol@arthagmaipnal

X%a80 XBi 1y apgeqel independantly-an B0y GHOHRAPISIarABYAY can be
alkoxy group having 1 to 4 carbon atoms, or haloaen atom. Examples of

th® BHFoEd TepfdiRnt& T bY tHRCRBOVE fot Ml LRERIMATRGU S LY -
trichlorosileremynyls thethexysianegyinyttipethoxysiisngokent H) include

y-methacryloxypropyltrimethoxysilane, i
(3R§§é%6g§k£iﬁgékw(§ﬁ§£¥ﬁgﬂ§&§§ﬁ%ﬁi lamellar fillers and
y-glytidoxgpropylimmethaxysilan®, which fibrous fillers are
N-(3(aminoethyhy-amingpropylirimethoxysilane, ,
B SN b RShe RS BB AT EERE-
y-mercaptBpropylriteethoxrysilbaeahta y-¢hldfoprepitirihedirorysilane lakes,
T lass nd etal flake ed in the present invention have
ar?%\%egrzgg%%%zecés}gle%o ’prg%%(bléryf‘sg CtJéL i?OOOB%EV\(I#ent et glass
av@@@é‘@ﬁartﬁ@ééﬂzeﬁbaﬁéﬁaﬁeséﬁtéd and talc are preferred, and glass

flakes, mica and talc are most preferred.

The spherical fillers include glass beads, metal beads,
silica heads, alumina beadsg, zirconia beads, silica alumina
beads, spherical silica, spherical alumina, spherical
zirconia and spherical silica alumina. The average particle
diameter of the spherical filler is preferably 10 to 1,000
pm.

The fibrous fillers include glass fibers, glass milled
fibers, wollastonite, carbon fibers, metal-baged conductive
fibers, and whiskers such as potassium titanate whiskers and
aluminum borate whiskers. Out of these, glass fibers,
wollastonite, carbon fibers and metal-based conductive
fibers are preferred, and glass fibers, wollastonite and
carbon fibers are most preferred.

When glass fibers are contained, a resin compesition
having a good appearance is obtained. The glass fibers are
not limited to particular glass compogition such as A glass,
C glass or E glass and may contain a component such as Ti0,,
2r;0, Bel, Cel,, 80; or P;0s according to the circumstances.

E glass {non-alkali glass) is preferred because it does not
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by (a) and the thickness is represented by (c) , the (a) / (c) ratio is
preferably S to 500, more preferably 6 to 450, much more preferably 7 to
400. When the average patrticle size is smaller than 10 m or the (a)/(c)
ratio is lower than 5, 33 stiffness becomes unsatisfactory and when the
average particle size is larger than 1,00805m or the (a)/(c) ratio is higher
than 500, the appearance and weld strength of a molded article

detBErate BRAIVATHYEBEEY HPRE alBfagess particle size of the glass

flakes andrthe mptaldlakesds; cateatedaisdheimedipiesizef agiaib glass
size weight distribution obtained by the standard sieve methaod. Out of
Bt AR BB RS R gl Rl ae hARRGRRE Che

prefeteesh 10 fhese glmaﬂalo&szamﬁathemﬁalﬂ@l@w&mﬁe@mﬁmﬂe@mglass
a %%r:[eintly. known egg):)%-g sgld urethane-based %rhaocc{gllct[ compound and

are pref%réﬁ:ly SUrface freatet W'RH avsaifé%%ugoﬁnﬁmg agen which Wilfbe

desceled ereinafiert Asithe gldssritake Thsedrinsthelpresertidvention: ching
may 15 d metal cQa lass flakes. The metal.to be coated on

thgé g:lsgga %% rﬁgf bré%a nﬁ%&’lgc v%h‘%%a%aﬁ? etﬂc%%%gtc? gﬁ glass, such as

gold, silvetricket of MduraihufnTheododtlng febhaitueny ot panticutaliynary
imiad. And.aydgehnigue s, amployed-foramplg.glectpless plaling. o

is preferred, 20 and the thickness of the coating film is generally 0.00001

to AR thelfiatPac e and prafarail: end $acesfofhe Ylass Hlakes are -

urwierplycoated sHhe glass flakes coatedwiin the melgkmayioused.a 1

directly but may be further coated with _a treating agent to prevent
oxition®The rhtEIPRE 25 prés&rtinfentifs Préfetabytm Apywerrised.

form with amaverage payticle diameterof 1te-8Q prtorsecure stiffnessr of 1
Mica is the ground product of a silicate mineral containing aluminum,

potSsKant hadresifi edodium, ffont Bl MicdeRidEsFRité nhggs having
brenze pica Hlacki mica and 30astificialanica-Althawgh apy oneoffhem,

m%é@ ysed as tf}Le mjca gf.theépres%nti ventiogéé)ro € mica g&d\r Jk.)!t?'Ckan

mic & dofter thart white ica: brohze fica aht Bi&ck Mica &r g

blagkistathenisabeas becavsedhey £ogtam ataiger amauntelk Fedadhe the

m%i}gpcgarln 0D t{%aqyﬂvggﬁrrggaagad tt."rjlréhef’einforcing effect becomes
unsatisfactory. These fibers can be bundled by a currently
known epoxy-based, urethane-based or acrylic compound and
are preferably surface treated with a silane coupling agent
which will be described hereinafter. The average fiber
length in a molded article of these fibers is about 0.01 to
50 mm.

The glass milled fibers used in the present invention
have an L/D of 10 or smaller and are obtained by cutting the
roving or chopped strand of the glass fibers or grinding it
with a ball mill until a predetermined length is obtained.
They are preferably used to improve the appearance of a molded
article obtained from the composition of the present
invention. L indicates the length in the fiber axial
direction of the milled fiber and D indicates the diameter

of the fiber ina sectional direction. The above glass fibers

may be used as the glass fibers. These powders are preferably
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34 artificial mica is expensive and not suitable for practical use though it
is obtained by substituting the OH group of natural bronze mica by F.
White mica is preferred. As the grinding technique for the manufacture of
mica, there are S a dry grinding technique in which a mica ore is ground
by a dry grinder and a wet grinding tecR#ique in which a mica ore is

roughly ground by a dr inder, water is added to prepare slurry, and th
s P St AP hne LR 2 s
grinidieg techiigee dDaissnexpérsivé dnemommaidrasdd but itas diffeult rage
to_grind mica thipnly and. finely. Therefore, mica manufactured.by the wet
R R o T S BB e BT paretELh of
averége partltle sime of the mica is 10 to 100 jim 15 when measured by a

micro-track Jaser difraction spethod. The caverage parile SZe iSaceq with

preferably 20 to 50 m. When the average particle size of'the mica is
srhallértthan 10 mreie! effecre PV Stifffedsis btaatistheknyand The

evRit yherdheayesage garicle sizeys Jarosr WaROQm, e 20, -t i cularly

improvement of stiffness is unsatisfactory and weld strength is also
USRS RICISIY YAS ferthelthidRnesS bEtHeahRch, A4 haviips thickhess are

of 0% teddanwhen-actually measyred:by rabsepatipnthraug 881 such as
electron microscope may be used. The 25 thickness of the mica is

preteriBiy0.68%8 83 nf Mgd havirg 4ShickAesEdMeSs tHdiPh.01Tmas Loy

easilyhxelenin the:melhprotaessing step ardtherefore, thedudher.
improvement of stiffness is no%gbserved. When the thickness is larger

than 1 m, the ef&cI B pToViAg StiffieSis™0 Adi¥hRisctsry: Thekhics and
mayhelsurtace treat€d withla silaad couphng-agentiavbtutthes of

grgnul 1tlc’e::cl%)l%)(fatbinder to bg%%rgelgﬁrgmélgr. %xgms%lgsgyt%e @j%incluge

the Mica ow%ie?’A-flooFQamaguc |I\]7I|caa}?ogyo 0 Co; Lid. which 18

edsily tdeguireddramyhe Madket. 85bFetaleoated imicadhay be usethasent 1y

(hepieA U0, the puspentinyanlion. Flie Detdlioe 693ied anitung ana

mica may be a'metal which can be coated on the mica, such as gold,
are preferably surface treated with a silane coupling agent
which will be described hereinafter. The average fiber
length in a mclded article of these fibers is about 0.02 to
400 pm.

The carbon fibers used in the present invention which
are not particularly limited are known carbon fibers such
as carbon fibers or graphite fibers wmanufactured by using
polyacrylonitrile, pitch, rayon, lignin or hydrocarbon gas,
particularly preferably polyvacrylonitrile-based carbon
fibers having excellent fiber strength. The surfaces of the
carbon fibers can be oxidated by currently known means
typified by ozone, plasma, nitric acid and electrolysis, and
this oxidation is preferably carried cut to increase adhesion
to a resin component. The carbon fibers are generally in
the form of a chopped strand, roving strand or milled fiber.

To provide conductivity to the carbon fibers, the

surfaces of the fibers may be coated with a metal. The metal

coated carbon fibers have a diameter of particularly
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silver, nickel or aluminum. The coating technique is not 5 particularly
limited, and any technique may be employed. For example, electroless
plating is preferred, and the thickness of the coating film is generally
0.00001 to 10 m, and the flat faces and preferably end faces of the mica
are uniformly coated. The metal coatedamica may be used directly but
may 10 be further surface coated with a treating agent for the prevention

of BEHEFRIORY TaIE B Rfdilis magifedighaslicie hadirgpa hanefdbers are

steystirerant pprespited Pycthe chamisal ormula-4QiIQ23Ma +2H2Qiuch as
generally contains about 63 wt% of $Si02, about 32 % of 15 MgO, about S
wids SFE20 SRERE20XRI203, eic. Afftfhada YPeBRE grabity oPEbddt oY
2.thiartbe pregeshinventian, powdengtale Baving aoiaverggepagicle one or
diameter ofé). 1lto ZClm IS gr%ferred to ec(li{re stiffness. The aveg?a;e

par?ﬁ(ﬁg diametér ottalcis A vallie hébsure by‘fﬁé3 Pa%lér%ﬁfﬁa&? %5 are

methedeinrthd dasenoftale, whewndheémverage pantidhec disvieter, falsrrosion

ber'%"é’%@‘?:ggg‘ié‘? r%{‘&%&é‘ﬁ@%%%be%’ﬁe%u“r’ﬁ?é'%faec%?&{&@d,WQ%%t%' ckel
average particle diameter exceeds the above range, the apﬁéarance ora

meldetietticle ribegoniedbad diszlvaatdgeoushr 25 Kaotifids hgdrous
aluminum.sjli j ! ture. r sent t [
formula Alﬂﬁﬁggﬁgﬁn%%gglﬁggé%% p%&c%%%a%%n%gﬁgi%lgéh as
in $IMesY tylres Whichl afd kadimites dickiteanaddiactile; arrisdlnofcaverhe

mayheised= i the.present invention, pawdery-kaqlin 30avingiad ot hane

average particle diameter of 0.01 to 20 m is preferred to secure stiffness.
THESIEtadE PartI® T REREESDf kaolin is a value measured by the laser

diffraction-rpethesl in theserse ebkaelin, Wherrthe-average Paicle e present
diameter falls below the above rang%, its stiffness 36_becomes

UNSAYERALIG 4 WRENTRE AveradE paftices: HAmBter extadisthend refer
abgyertange, thelsppeamnce:=0ta malde¢ articlebesomegsibats stainless

disadvantageously. The Jamellar filler is preferably surface treated with 5
o LR BT A G b TR h R T B e Sopp OSSR tneF oY

decampesitior df the arnmitie polycarbonate aesimand futtheriapevesi bers

n%%gngsg”a{gﬂgggénﬂgn%geferably 4 to 80 um, particularly
preferably 6 to 60 um. The conductive fibers may be surface
treatedwith a silane coupling agent, titanate coupling agent
or aluminate coupling agent. They may be bundled by an
olefin-based resin, styrene-based resin, polyester-based
resin, epoxy-based resin or urethane-based resin. These
fibrous fillers may be used alone or in combination of two
Or more.

The fibrous fillers are preferably surface treated
with a silane coupling agent. This surface treatment
suppresses the decomposition of the aromatic polycarbonate
resin and further improves its adhesion, thereby making it
possible to further improve moist heat fatigue and surface
impact, which isg the object of the present invention.

The silane coupling agent is preferably a compound

represented by the following formula.
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possible to further improve moist heat fatigue and weld strength, which is

the object of the present invention. 10 Wollastonite is a fibrous inorganic

filler comprising calcium silicate as the main component, which is a

natural white mineral having needle-like crystals and substantially
represented by the chemical formula CagiO3. It generally contains about

50 wt% of SiQ2, about 47 wt% of CaO and Fe203, 15 A1203, etc. and

has a specifit gravity of about 2.9. Wollastonite having such a patrticle size
distribution that particles having a diameter of 3 m or more account for 75

% or more gnd particles having a diameter of 10 m or more account for 5
%Tg%[_l_g $ of.the I« a_@gzlan aspect ratio L/D 20 of 3 or more, especially 8

or more’is preferred as the wollastonite used in the present invention.

When patrtic having a diameter of 3 m or more account for 75 % or

more in the particle size distribution, the reinforcing effect becomes
satisfactory gmd stiffness tends to become higher. 25 When particles

having a diameter of 10 m or more account for 5 % or less, wollastonite

has excellent impact strength and the surface appearance of the obtained
molded arTinlet kendsotovee domaenbbetter Whensthgraspecheatimig &eactivity
mate.. g reinforaing effegtbecomes salistaiory and figher 39 sffness. .,
is Obtained. In consideration of the WorK énvwonmensi, Woﬁasto%ﬁelf%ﬂ/inf 4

arggspect raﬁabbg@*bi des:s ﬁsﬂn@r@pz:efevéc}y‘lihermuastonﬁecn&tbegroup
syrfage, fregigd withan ordinagy ?%ﬁagageéﬁ'ngr@%ﬁgggﬁ%gg&t1y a

coupling agent such as silane-based coupling agent
dexsthpéa hersifafar eriftdhaeehaselsodplingnagéntt Metaresdied atoms,

glassiflakes anddnsigh goated wica may, hesed asihe glassflakesand may

the mica used in the present 5 invention. The metal to be coated on the

gIBEs AERELERE tHE nhids nidhbie aNfekd Wit dh Blacbated bn glasend X’
SUughe asa@aldi sivaieRigkaharalimimum:Jhe £eatingdeehrigye 1is Bt 21 koxy

particularlélimited, and any technique is employed. For example,

el8&trEIBsSpIatng id pfstete FAhBRIcRRBEE 10 OF tHP MY fiPR-
generally 8:000014e 18N+ aed Hendlat facesanckpieierablyend facesidve

th%éﬂ%ﬁ%ﬂgkﬁﬁc Sde vinyl trichlerosilane, vinyl
triethoxysilane, vinyl trimethoxysilane,
y-methacryloxypropyltrimethoxysilane,
B-{3,4-epoxycyclohexyl)ethyltrimethoxysilane,
v-glycidoxypropyltrimethoxysilane,
N-p (aminocethyl)y-aminopropyltrimethoxysilane,
y-aminopropyltriethoxysilane,
N-phenyl~-y-amincpropyltrimethoxysilane,
y-mercaptopropyltrimethoxysilane and
v-chloropropyltrimethoxysilane.

The glass flakes and the metal flakes used in the
present invention have an average particle size of preferably
10to 1,000 um. When the average particle size is represented
by (a) and the thickness is represented by (c¢), the (a)/(c)
ratio is preferably 5 to 500, more preferably 6 to 450, much

more preferably 7 to 400. When the average particle size

is smaller than 10 pm or the (a)/{c) ratic is lower than 5,
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uniformly coated. The glass flakes coated with the metal may be used
directly but may be further surface coated with a treating agent to prevent
oxidation. The mica in the 15 present invention is preferably in a powder
form with an average particle diameter of 1 to 80 m to secure stiffness.
Metal coated mica may be used as the miga. The metal to be coated on
the mica may be a metal which can be coated on mica, such as gold,

silér hidkeFSr ARRTAGS. TREASE 868 TP IR B0t PRRICRIFRATS
limitegranch any technigue is-efaplayiegn For gxample.slectigless plating iss 5 o

preferred, the thickness of the coating film is generally 0. 00001 to 10 m,
a

niihB Hat Fces @l pitterabife i RREs2 B he il a s e lrfforaleth of a
coatertid hesmica-teatkewit theas nagteb maybeaygesiditectly butmayerage

be surface.coated with_a treating agent for. the preventjon of its Qxidation.
Tl'%aé:onjté:r%teofstﬁg?néjraatﬁ?éeﬁlf%??n %e%raeggr?t iﬁ@g‘nt%f? ismoejfoaio %%%t S 18
byweeight, pref@raidy 1B40rid0i parts byeweightthagedion 408 partshyht
weldlal e (0 30 0L e COMPANEN'S A ANS B WIEDINESEN T out o
the inorganic filler is lower than parts gy welgah , the stiffness of the
conpoditicrebetdmes urmsadistaotonednd Whisnkthe caritentisa highEtrdhas are

Z%Qﬁg?ﬁyfi%ptp@g%g@n of the obtained composition becomes
d

ifficult, which is hot 38 practical. (bromine-based flame retardant:
component e fgnbmdap-Bdsdtifamed dihrling sid: ddmperenad) BeThandled

regj) GompEsition of tﬁﬁ&b&ﬁséﬁb@g@%%%&eiﬁf@WaQPé‘I?JQE 2d%B80acryiic
parts by Vé‘e{%ht of a bromine-based flame retardant (component I) and O

to SOBPIEVY ARG =6f AT BhfHBAYVaSEd fiaffe fefadmffallth a silane
(corpppneriy))hased on10Q partsibyweight oL thelotal ofdhe s rrer

components A and 10 B. The content of the bromine-based flame _
retardant {EbhPBnBAtfTs FdrEGiefsatyt 1o 1 aPF&TSBY welyRt thge may

coptent £f theva@ntimonyhasedfiame retasding aidT{eornpanentd) isNPFBated
preferatﬂ& 2 tﬁ? 10 p%rfcs%% weight. When the resin co,mBosition of the

préSent vehtidR® 1 4in %%s%eﬂaﬁ’ng?&%iidé'méﬁ c&AAtBm Gefhed on
they 1Sutsject 94 Uls- o) ifitameiretardancydestiobYrderwiitat®. The coating

technique is not particularly limited, and any technique is
employed. For example, electroless plating is preferred,
and the thickness of the coating film is generally 0.00001
to 10 um, the flat faces and preferably end faces of the glass
flakes are uniformly coated. The glass flakes coated with
the metal may be used directly but may be further coated with
a treating agent to prevent oxidation. The mica in the
present invention is preferably in a powder form with an
average particle diameter of 1 to 80 um to gecure stiffness.
Mica is the ground product of a silicate mineral
containing aluminum, potassium, magnesium, sodium, iron, etc.
Mica includes white mica, bronze mica, black mica and
artificial mica. Although any one of them may be used as
the mica of the present invention, bronze mica and black mica
are softer than white mica, bronze mica and black mica are
blackish themselves because they contain a larger amount of

Fe in the main component than white mica, and further
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Laboratories. The bromine-based flame retardant (component I)
preferably has a bromine content of 20 wto or more. The 20
bromine-based flame retardant (component |) is selected from a
brominated bisphenol A type polycarbonate f lame retardant, brominated
bisphenol A type epoxy resin, modified prbduct obtained by capping

some or all of the terminal glycidyl groups of brominated hisphenol A type
R B4 Blofi (e 2S SRS VaRAherfe 1B HA. B rEL t ol
imide: flameu tgtatdant anddiremiaated polystgenedlameyreiaedant. group of

Specific examples of the bromine-based, flame retardant include
A RS FoRaE aRtatom RGN Lie s GHFASTRheAfl £he
oxgae, rtétralropea phthalie ahbydtte, 88rhekabromecycfododecanehere are

Egﬁ;ﬁ%ﬁg@igg’ﬁ’;&gﬁhe'Loexé’%%&h&ﬁ‘ee' Sihylenepistetianomophthalimide, . na by
1,2-suifongif3 Bdibremd-4 (¥ 8tdibroincirepokg)benzeme, in which a mica

p%b%ﬂ%%hﬁyi %Qﬁdteﬁr}?béow iSQP? 91'@%’ water is added to
i

tris(2,3-dibromaopropyl-1)isocyandrate, tribromop enol, 39
triBicrRGETTe ridalNT Bthe NFibkdra oRdvpearity Halcatrsiufoiihatefet grinder

polyRiyrane, bieminaied palyvatiylgne « fetrabiomenisphenel Ay technique

tetrabromobisphenol A derivatives, tetrabromobisphenol A-epoxy _
ol B rMBLSPFAIFHER, BretzRTe1rDbSpHeErbIALEatBonate bliférier brtc grind

palyraer: RIeMinaties epaxy tesingsHeh as:brominatechpherelnayplak vy the
epoxy, tetrabromobisphenogl A-bis(2-hydroxydiethyl ether),

3 r .
telf§ ro?ﬁfdﬁ}g&ﬁ%dﬁ\qﬂ?%@,’é%iﬁr%nwgﬁﬁa&ﬁéfr)%ﬁ%b@n@ﬁi@pﬁéﬁ(ﬁeﬂt
A-bistai ether), 10 tetrabromocyclooctane,
ethylenebispentabromodiphenyl, tris(tribromoneopentyl)phosphate,

poly(pentabtenfoliera§e piiydchlak) SeéanrdmotfimBifApiényiGn8ané 00 Hm
diktosroneapentytighycelmpentabromaalebaypolyaciiate - diramonesyl The
glycid¥l ether and 15 N,N'-ethylene-bis-tetrabromo%hthalimide. Out of

th84& " EFaRBmbblsbhefbl A-efoss Sligorier. tetfabromobispiienol'hen the
A-sarbonate pligomet and brorih atee epoxy resinsiarel prefatead. ;ltham, the

er%%%Paé%dJl%@%&%?ﬁ@daiﬂ%%ggge@%ﬁa& 20ReleralV 3y and even

compound represented by the following for
when the average particle size is larger than 100 um, the

improvement of stiffness is unsatisfactory and weld strength
is also unsatisfactory.

As for the thickness of the mica, mica having a
thickness of 0.01 to 1 um when actually measured by
observation through an electron microgcope may be used. The
thickness of the mica is preferably 0.03 to 0.3 um. Mica

having a thickness of less than 0.01 um is easily broken in

the melt processing step and therefore, the further
improvement of stiffness ig not ckhgerved. When the thickness
is larger than 1 um, the effect of improving stiffness‘is
not satisfactory. The mica may be surface treated with a
silane coupling agent and further granulated by a binder to
become granular. Examples of the mica include the Mica
Powder A-41. of Yamaguchi Mica Kogyosho Co., Ltd. which is

easily acguired from the market.
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(1) or (ii). B~H3 B H- B/ CHZCHCHZ O OCHZCHCHZ ~ -OCHZCHCHZ
O Br CH3 Br OH n Br CH3 Br O (i) Inthe formula (i), n is an integer of 11
to50.4 71l CHZj_/m C=0 10-CHZ 25 BrP (ii) In the formula (ii), R is
a hydrogen atom or methyl group, p is an integer of 1 to 5, and m is an

integer of 0 to 20. 40 The bromine-baséd flame retardant (component D)

is preferably a compound, represented by the following formula (iii) or. (iv).
X o3 x N CBAE O DO SEIer s BLenag the
Oldpé &3 XD rebt(iipin theabove farmula, Xds elementathraminenica may

and/or_elemental chlorine._ N is an integer.of 5 tg 20. XCH3 X (H3C)3CO
0165 B DS RS K 0516 T ABoGE rorfii 3T 3010

elerméntat bramiriecandior &lemeéntahchldine. dois@imintegerlof B3tod2is not

i'i | %%Siﬁﬁ?r‘iiﬂrgi”é’é%a.sgﬂé'%% Eeetgg%g 8@m%§@g%%¥gfeggred. For

ude antimony-trioxide, anflmony tetroxi Imony pentox

reprevERted by (RaD)p(SISZ0BJgH20 ¢pi= @18 fe 11 g Otodf bepartaliyness

A TSI D L oy R

N& eBbringed svdiupreferably end faces of the mica are uniformly
coated. The metal coated mica may be used directly but may
be further surface coated with a treating agent for the
prévention of its oxidation.

Talc is hydrous magnesium silicate having a lamellar
structure and represented by the chemical formula 4810;3Mg0-
2H;0, generally contains about 63 wt% of 510,, about 32 % of
MgO, about 5 wt% of H,0 and Fe,0,, Al;C;, etc. and has a specific
gravity of about 2.7. In the present invention, powdery talc
having an average particle diameter of 0.01 to 20 pm is
preferred to secure stiffness. The average particle
diameter of talc is a value measured by the laser diffraction
method. In the case of talc, when the average particle
diameter falls below the above range, stiffness becomes
unsatisfactory and when the average particle diameter
exceeds the above range, the appearance of a molded article
becomes bad disadvantageously.

Kaclin is hydrous aluminum silicate having a lamellar
structure represented by the chemical formula Al,Si,05(0H),.
In general, naturally produced kaolin is available in three
types which are kaclinite, dickite and nacrite, and all of
them may be used. In the present invention, powdery kaclin
having an average particle diameter of 0.01 to 20 um is
preferred to secure stiffness. The average particle
diameter of kaolin is a value measured by the laser
diffracticn method. In the case of kaolin, when the average

particle diameter falls below the above range, its stiffness
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antimonite is used, metal corrosion resistance is more preferred. Out of
these, an ethanol solution of sodium 20 antimonate having a pH of 6 to 9
is more preferably used, because the decomposition of the resin
composition rarely occurs. The antimony-based flame retarding aid
(component J) preferably has a particle¥fze of 0.02 to 5 m. It may be

surface treated with an_epoxy compound, silane compound, 25 isocyanate
oSN o A CorSNG ASreqieh. TRE EOMEAEST BBTT 1ole
anfilzomnytleased: temes aetardingaid (campenenhal hisisatesally @ o2molded

th/% trri1cC):rleepreferart?l‘lighl g)agiS gvit‘;/'oa aseg on the V\_thoIe composition. 41

(dropping mh%?t%r fe Tésin compo‘éﬁ%nagfefﬁél s@|ir(¥s,‘ent invention

preferablyCoatams<ll.0z 105 pars bysweighitcof bdropping s ahibéared with
based. 0 i f tal of the components A and B. The
g R e ety B Ry F s crene
pastiqbatessirl other PEEEpmay beoused buhfibroteRTEE iseigstarbonate
sujtable,, 10, @regrahous reginy companent Ky Thesresin compog Orga%ng it
the present invention preferably contains 1to 100 parts by weight of an

arsephsls eSS (EBHTPerent KPbaged BRUDD Farebyf welghtof ameltotall d

of the-eampaAnenis A-and B.chhe cenfertoflle comROReELR1S $vention .
preferably 2 to 80 parts by weight, more preferably 5to 70 parts by

weight, mith-HafeBrefefbly F0to BoPiTd ByTwamkhe Whehtheiomprising

coganeit Keis contalaed slovnwarpage apraiace aRpearanse CAnlg ural
improved. Examples of the amorphous resin (component K) include 20

polbtéfinTbHREY RéshA'SUEh RS PolyestertBsit ¥kdeht SpdRheilasant ially
polyarride sasiadpalyacetal iesii i palyethylenelresisand polypropyteneraliy
resin, gnd themgm lastic resinsguch as po}lé/stg/rene resin, acrylic_resin,

pofyUrefhaiE RRA EhtSritAe P PoratiyIeRe PaSin: 25" HoRhatdy and Fe20s,
polpiopylenecresimaramatie asdsatiphatic qaodyketene fesins; fluoraresin,

repg e ene ML BT B0 PO B

pobavirtyl chiesideslvases sesina pelyginytidebeehlotideore account for 75 %
or more and particles having a diameter of 10 pm or more
account for 5 % or less of the total and an aspect ratio L/D
of 3 or more, especially 8 or more is preferred as the
wollastonite used in the present invention. When particles
having a diameter of 3 um or more account for 75 % or more
in the particle size distribution, the reinforcing effect
becomes satisfactory and stiffness tends to become higher.
When particles having a diameter of 10 pm or more account
for 5 % or less, wollastonite has excellent impact strength
and the surface appearance of the obtained molded article
tends to become better. When the aspect ratio is 8 oxr more,
the reinforcing effect becomes satisfactory and higher
stiffness is obtained. In consideration of the work
envirconment, wollastonite having an aspect ratio of 50 or
less is more preferred. The wollastonite may be surface
treatédwithancmﬁinaxysurfacetreatingag@nt,forexample,

a coupling agent such as silane-based coupling agent which



10

15

20

25

30

30 resin, vinyl ester-based resin, MS resin, polycarbonate resin,

polyarylate resin, polysulfone resin, polyether sulfone resin, phenoxy

resin, polyphenylene oxide resin, poly-4-methylpentene-1, polyether

imide resin, cellulose acetate resin and polyvinyl alcohol resin. The resin

42 composition preferably contains at |édst one selected from polyacetal
resin, polyesiel fesin exeept palviactic acid, ABS and polvearbonale fesin g
out of thése. When the Tesin composition contains the above component,

a egetn 6 .composition and a molded article having excellent surface

i : : ined. .
proper 'e%&%cfaggﬂggﬁgzﬁog%%a@%é?(lé%lma%‘?a Ganhe obtaiped. . .o may

(hydrotalcite: component e resin composition of the present
inbenties hreferdbly flidssr éamhims 6101 'S pakctby aefghtiothe present

hydrotalgitefcompanentdy) based e, 100 bads hyweight é’ia{BS QRlPLs ang

the components A and B. The content of the component L is more

preferaB i @ 01ay 2fads BY adightt 18 meeR icrecmfcabR0 DPae. 55uch

part by weight Wher the ; eropodent L s coniRined AN @GHG ng technique
decomposed product generated from the resin composition and the flame

retérdARE BErexAMpIe L hydrogehtidmrlds Taptieth i@ oty atPteyed -
tinre pidhgmpalingofdhe resin £oppasitiay is dmproved 2%the €elenig kness
and deterioration at the time of melt molding and the oxidation

d&tEribRRiIoR G Al eI delt Brticfe SR SPppressedC 4R thé thétdl UBmtarpd the
cafitamifaitonsobaid eleetficronslockandicippartean bersuppressedrThRes are
hydrotalcite.used in the present inyention.i 25 basic carbonate

cO G b HaghCS AL RS ARG & TEpretbntod By ™ot
(MgrAPE QHpCOgcP L g, kandupardecdaira ipositiverfiimbertaager with

than 0 maé/ibe the same.or different.and sa%g,o@/i%é + 33ﬁ,= Db -r'-n l2((:;1|_.:1The

a, trearing dgen O prevent ox . in the
hydrota?cne iS A Basic carborate compoun& represented by

(NmradghAl, ) (@IPIEOB) g Bndeabstairedllyy sabstituimysemefofrm with an
Mmagnesidm 8%%9!‘%:@'8“& alops by another seéedrl‘rﬁb”éoNs”e'éua”e”é‘@'%%tness.
metal, archp, g, a, b and'c are” each'a positive numbeér largér than 0, may

be the saiMe ot Idiffepditaritl Satisinde 2058 3cas pthegniNgdis, féhe metal
eXaMplg. coated on the mica may be a metal which can be coated

on mica, such as gold, silver, nickel or aluminum. The
coating technigque is not particularly limited and any
technigque is employed. For example, electroless plating is
preferred, the thickness of the coating film is generally
0.00001 to 10 ym, and the flat faces and preferably end faces
of the mica are uniformly coated. The mica coated with the
metal may be used directly but may be surface coated with
a treating agent for the preventiocn of its oxidation.
The content of the inorganic filler in the present
invention is 5 to 100 parts by weight, preferably 10 to 100
parts by weight based on 100 parts by weight of the total
of the components A and B. When the content of the inorganic
filler is lower than 5 parts by weight, the stiffness of the
composition becomes unsatisfactory and when the content is
higher than 200 parts by weight, the extrusion of the

obtained composgition becomes difficult, which is not
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43 zinc. Hydrotalcite comprising no other metals except magnesium and
aluminum has the large effect of suppressing the metal contact
contamination of an electric or electronic 5 part and also has the function
of decomposing PBT at the time of melting. In contrast to this,
hydrotalcite obtained by substituting soAfe of magnesium and aluminum
atoms bcy anqther metal, for example, zinc has the large effect of
sL}')prp"’rlé:ss:%r(fg(jEt he metal contact contamination of an electric or electronic
10 part but its function of decomposing PBT at the time of melting is

greatly reduced. (optical stabilizer: co nent M) When the resin
co?rr%&%)sr? ion o %gé%eggn {TRven %nrq]%%%o'nté:lﬁg%%@?gﬁic%afcid
(comporeatB) had BT (comeparsrt rA),1its aptidal stabiityleedontes high
but the use,of an, optical ilizer(camppn is preferred to further
enhance optical sta%ﬁity T g) (%éﬁ{é(ﬁfg ofcgﬁe%%%\c%f%?’a%l?:ze%?éf(?%%ér?é}nt

MP RS b parettme kit 2 eferbhs (0 lHe Hoparchyaveigi i mordased
preferably. Q.02 1905 Partinwright based,on 100 pars, br%{e{%eeghb tiéisigm

total of the components A and B. The optical stabilizer (component M)

séldciad #oki PpeApRRACNEPEsEE toRfbound e neiRmiebastd based
25 c0MpeyRgh-BEOMRtIGDenzeaterbaged compownd, @Mide nponent s A and

oxalate-based compound, cyanoacrylate-based compound and hindered

afine-b38ed e8NS LEX AR pIISBIRE HeAZEFh ba&deprdant

comapatirhinsiude) beazephengre r2 4ginydrogybenzephenone, 3P weight.
2,2'-dihydroxybenzophenone, 2,2'4,4'-tetrahydroxybenzophenone,
2-’%9&0&9’%%%% b%ﬁgoﬁﬁiéﬁmy—based flame retarding aid

2, 2edinydroxy+4, 4 ydimethexybenzopbeade; 2 to 10 parts by weight.

2,2-dihydrox r_14’€'i:1din}%go)g_gfa%lfObeQZo%hen n&’lgd' resent inventio

2-hydroxy-2-6¢toxyBenzophenone. 2-hydrory -2 prese h

dodscyloxybenzopienbhen-rpdroxgaioctoxyhenzaphenasen ve in the

2-&,}{950%(&(#-g}ftQ%:@?Plf%Q%%%Opﬁeeggg ghcy test of Underwriters
Laboratories.

The bromine-based flame retardant (component TI)
preferably has a bromine content of 20 wt% or more. The
bromine-based flame retardant (component I) is selected from
a brominated bisphenol A type polycarbonate flame retardant,
brominated bisphenol A type epoxy resin, modified product
obtained by capping some or all of the terminal glycidyl
groups of brominated bisphenocl A type epoxy resin, brominated
diphenyl ether flame retardant, brominated imide flame
retardant and brominated polystyrene flame retardant.

Specific examples of the bromine-based flame retardant
include decabromodiphenyl oxide, octabromodiphenyl oxide,
tetrabromodiphenyl oxide, tetrabromo phthalic anhydride,
hexabremocyclododecane, bis (2,4, 6-tribromophenoxy)ethane,
ethylenebistetrabromophthalimide, hexabromobenzene,
1,1-sulfonyl[3,5-dibromo-4- (2, 3-dibromopropoxy) ]l benzene,
pclydibromophenylene coxide, tetrabromobisphenocl §,

tris (2,3 -dibromopropyl-1)isccyanurate, tribromophencl,
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5 5-chloro-2-hydroxybenzophenone, 2-hydroxy-4- octoxybenzopheonone,
2-hydroxy-4-methoxy-2'-carboxybenzophenone and
2-hydroxy-4-(2-hydroxy-3-methyl-acryloxyisopropoxy)benzo phenone. 10
Examples of the benzotriazole-based compound include
2-(5-methyl-2-hydroxyphenyl)benzotriazote,

2-(3,5-di-t-butyl-2-hydroxyphenyl)benzotriazole,
3 R AT RISy drbkyBh & bensbliisBRoneopentyl alcohol,

2- &&wgﬁa@aazlﬁoméﬁywﬁe ydraxyshenyikenzgtia, domplene
2-(3,5-di-t amyl 2 hy roxyphenyl) -5- chIorobenzotrlazoIe
z%gﬁﬁﬁmﬁ WBen 8 Epmoblsphenol A derivatives,

2- £23*iwm>@m%1ﬁslpﬁ@naﬂlme&pt&@nzybﬂﬁamﬂlbwopd@;@& 20

2 P OABR B e hy OEREATRAE, %Z?Eﬁlé’?o%%é’é%e%ﬁo?ﬁa%"%d

benzoaterhased epmpundmtmbc@ﬁhylabehyk&aﬂﬁwam guckas novolak
p-t- but henyl 25 sallc te and ct p eny ate E of
e A G T ST e B B e < e

Xalate- ompo inclu -8t OXy- oxa ic
bisatitickds 2rethd)gphddnty |22 éeﬂwi@xaﬂrecudmtbrsapmdpphcbther)

2-ethox ecyloxalic aci nI| I s of the
cy%r?(:)agr}%/ ate%%s%eaé%lr}nogou%s#nchtj ﬁ F% cy%no 3,3"-diphenyl
ao‘rﬁl‘ateabm@@@@tmhewﬂtar@an@@wlﬁphmwmaﬁer@mmwthe

hindared.amine-hased NG £ 1y (pentab b 1
4-acetoxy-2,2,6,6- tetracr%%thy perldlr%eﬁiaé €, posyipentasromobenzy

4 BRLYBFIBX]-2 126 6- t@ﬁaﬁi@ﬂ@m“@ém#@ylphenyl indane,

‘4§9®¥8m39@%ﬁ¥%§ tragmethylpipgldiPgpromobenzyl polyacrylate,
henylacetoxy)-2,2,6,6-tetrameth Iplperldlne

4-BERFGIICH-2 2Y6, GQéﬁfﬁﬁ’féftﬂylﬁib Adinang

4In@WO@kgém@ﬁée%ﬁ@eﬁéﬂ@QEH@mgphthalimide. out of these,
4-octadecyloxy-2,2,6,6-tetramethylpiperidine,

4-E585] MW ) %%&a&eﬂ%ﬂﬁ}se%pr%omer tetrabromobigphenol
4-henzyixgnd 266 O1etramethylpigendiieinated epoxy resins are

preferred.
The bromine-based fiame retardant (component D) is
preferably a compound represented by the following formula

(1)

CHchCHz @ OCHE?HCHZ L ?—Q“-OCHZCHCHQ
OH

(i)
In the formula (i), n is an integer of 11 to 50.
R

l
{ o o—)

o
fo
N\ A Br

In the formula (ii), R is &a hydrogen atom or methyl

P (i)

group, p 1s an integer of 1 to 5, and m is an integer of 0

To Z0.
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4-phenoxy-2,2,6,6-tetramethylpiperidine, 10
4-(ethylcarbamoyloxy)-2,2,6,6-tetramethylpiperidine,
4-(cyclohexylcarbamoyloxy)-2,2,6,6-tetramethylpiperidine,
4-(phenylcarbamoyloxy)-2,2,6,6-tetramethylpiperidine,
bis(2,2,6,6-tetramethyl-4-piperidyl)carbonate,
bis(2,2,6,6-tetramethyl-4-piperidyl)oxalate, 15 _
bis(2,2,6,6-08tr&HERRE Ai@Bgateetardant (component D) is
big(2ed 6:65tetiaraetnirdRinaridhsebacatesd by the following formula
bis(2,2,6,6-tetramethylpi-4-peridyl)adipate,

bid®'2- 6, letrahiethyipi-4-peridyl)terephthalate,
1,2-bis(2,2,6,6-tejramethylpi-4-peridyloxy)-ethane, 20

big{P, H6ELSE "@ YNy VT3 Eorar: — OCH,CHCH,
bis 2,6,6-? tramgt iperdyl)-hex thylene-1,6-¢l icarbamgte, tris ™./
25 (2,2,6,6-teframethyl- -E\beridyl)-benzene-l 3,5-thcarbo QVFate, trfs ©
(2,2,6,6-tetramethyl-4-piperidyl)-benzene-1,3,4-tricarbo xylate,
1-[2-{3-(3,5-di-t-butyl-4-hydroxyphenyl)propionyloxy}-2, 30 {iii)

2,6,6-tetramethylpiperidi e,La(p_g densate_of 4-bytape .
tetracarb%li?égd%%%,6,6-p§f1qt§m2§1ysf-i-§§ee%&%ﬁ8%gn§ fomine and/or
R pIRYpRéBAMSYPBIN. 4,871 DsetraoXaspioes;Snihds to 20.
ecane]dimethanol. 46 In the present invention, the above stabilizers may

be used alone or in combination’sf two oiGiare. derg&d phenol-based

comp angd DeRzotriazole-baged pheferably used a
TS B b e i LA e e oS
the present invention prefeyably gontains@q. antistatic ggemt (component

N) . The content of the antistatic agent (component N) is preferably 10

0.01 to 10 parts by weight based on 100 parts by weight of the total-pf the
components A and B. Examples of the antistatic_agent (comgonen,t N)

include n the above formula, X is elemental bromine and/or

elemental chliorine. N is an integer of 3 to 12.

Examples of the antimony-based flame retarding aid
(component J) include antimony trioxide, antimony tetroxide,
antimony pentoxide represented by (NaO),- (Sb0s5) *qHu0 {p = 0
tol, g=0to4) or partially Na chlorinated sodium antimonate.
When antimony pentoxide represented by {Nal)p* (8b,05) "gH.0 (p
= ¢ to 1, g =90 to 4) or partially Na chlorinated sodium
antimonite 1s used, metal corrosion resistance is more
preferred. Out of these, an ethancl solution of sodium
antimonate having a pH of 6 to 9 is more preferably used,
because the decomposition of the resin composition rarely
occurs. The antimony-based flame retarding aid {component
J) preferably has a particle size of 0.02 to 5 um. It may
be surface treated with an epoxy compound, silane compound,
isocyanate compound or titanate compound as required. The
content of the antimony-based flame retarding aid {(component
J) is preferably 0 to 25 wt%, more preferably 1 to 15 wtk

based on the whole composition.
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low molecular weight antistatic agents such as anionic antistatic agents,
cationic antistatic agents, nonionic 15 antistatic agents and amphoteric
antistatic agents, and high molecular weight antistatic agents. The
preferred anionic antistatic agents include sodium alkyl sulfonates,
sodium alkylbenzene sulfonates and alkyh phosphates. The alkyl group is
preferably a linear alkyl 20 group having 4 to 20 carbon atoms. The
preferred cationic antistatic agents include phosphonium alkyl sulfonates,

phegphoRiuRHalkyihenzens.sulfonates and quaternary ammonium salt
compounds. The alkyl group is preferably a linear alkyl group having 4 to

25 20 carboifatbRfst T heefstrddroniBhic ErtisRER HRyEhts mcffel on
popexyetyiene derivatives, polyhyddczalsahels %vaa\i«%mng@lﬁyldmppmg

ethano] amines. Polyethylene 8pyco| having a number average molecular

weighSt S0P T65:806™301 8 hrefer ablyAisetradtte PilybRfethglent of the

dewagb\tmeiila@ prefefredmmphaterig:aiistali agenisinedide; alkyteferably
betalﬁai(and sulfobetain dgafvatlves Thegeferred high molecular weight

antis E%@%ﬁ iR oy ERTIene iy tol metiiate 88‘551%%}“6 and

potyetker amide, polgsthes 47s estenamitde; polyetberamide ioide, suitable.
polyalkylene oxide copolymer, polyethylene oxide-epichlorohydrin

copolymer and polyether ester. Preferably, a low molecular weight
anﬂsta@icmg@nsisrmdaalonenwenmbﬁﬁation of alow 5 molecular

weight ant)ﬁllatlc -agent acn(gmlm ngE‘ vylelg ntlstgtlc agentis_
used as the antistatic agent component ) to e s excellent

whitepgeg abaymofietbdmiele and h@@lm@nuﬁebrgmereszlbﬂamﬁé afithenorphous
m@ggqﬁrt@elsm%&%&?@t%@t oL an autistaye goept which js M%t&@tﬁ% Potral

sodium dodecylbenzene sulfonate and polyéthylene glycol s preferably
0.5 P BparsByRREEI§Ht, Indrechriferalie TR EEB s Hpfeffiiponent D

basgdon-1aQ-parts by wsight ofathestatal %@Ba@mm%f@%@&lﬁ 5 to

When the content of the mixture falls within this range, melt stability at t

154mB3F hfoling Exrbe mgiﬂf%ﬁn&?%n%%wﬁ%%&] aftidtaé 0 parts by
preRerghis provided.t he component K is contained, low warpage and

surface appearance can be improved.

Examples of the amorphous resin (component K} include
polyolefin-based resins such as polyester resin except
polylactic acid, polyamide resin, polvacetal resin,
polyethylene resin and polypropylene resin, and
thermoplastic resins such as polystyrene resgin, acrylic
resin, polyurethane resin, chlorinated polyethylene resin,
chlorinated polypropylene résin, aromatic and aliphatic
polyketone resins, fluocroresin, polyphenyiene sulfide resin,
polyether ketone resin, polyimide resin, thermoplastic
starch resin, AS regin, ABS resin, AES resin, ACS resin,
polyvinyl chloride-based resin, polyvinylidene chloride
resin, vinyl ester-based resin, MS resin, polycarbonate
resin, polyarylate resin, polysulfone resin, polyether
sulfone resin, phenoxy resin, polyphenylene oxide resin,
poly-4-methylpentene-1, polyether imide resin, cellulose

acetate resin and polyvinyl alcochol resin. The resin
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(other additives) Although the resin composition of the present 20

invention may be used as it is, it may further contain at least one selected
from the group consisting of a release agent, surface lubricating agent,

moist heat resistance improving agent, flame retardant, filler, stabilizer,
plasticizer, nucleating agent, talc, flake, €Rstomer, 25 antistatic agent,

rubber reinforced styrene-based resin, polyethylene terephthalate and

O Rt I T BIfuGRBT L e, Shjekt SF e bt ccred Erom
inyentionc Exampltes dhthepelaaseragent anclude fattyracigs 1 fatyracid acid,
m salts, oxy fatty acids, paraffin low 30 molecylar weight polyolefins, .
ot Boct Seey AR b (o S S AIrnate Lotaed fhuyesim
acihapidl lyisaponifistbesters; fattypaciddowenglookol testersy datiy acid
pollic alaoniol esters, (ally e isher aloana) asters, A AL sure
polyhydric alcohol partia% esters, 48 fatty ac?léd po yg%?é%l é{sters an surtace
mpdifiee siliteRes. 1R Puilachc apidIpSntcoptpeEitbrr aidhnmeikiedan be
artigle haying excellent mechanical properties, moldability and heat

resistance can be obtained by mixing the release agent. 5 Fatty acids
having 6 to 40 carbon atoms are preferred, as exemplified by oleic acid,

steaficsacid sladrie acids pyrexystearig acid, behenic acid, arachidonic
acid, linoleic acid, linolenic acid, recinoleic acid, palmitic acid, montanic

acid and MiRfIrES Hete 6P MDA (eaPth) AfetdifD BARSEIL fatly/adid L on
hayingre 180 camon atoms:are-prefesred @s the fatty acidamplal saltsias of
exemplified by calcium stearate, sodium montanate and calcium .
mGARSEE T iy | TR SEE8 i dBASE B RebhE d SPhladiFddlt of
estars includd stepirictacid - esiess.caleic acidasters, 1Throleisracich estefsthe
linolenic acid esters, adipic acid esters, behenic_acid esters, arachidonic.
BT A e oL o R B K ks o s PlyreLanc
acidipartialy saponifiedaasigrsincladeanontanzacidopariallylsaponifiesh the

eS&%@ﬁ%%E&Ea'ﬂnﬁg?" %‘gt]?%%ﬁ‘?r%éarabg{‘daf%mée%rg ysterred, asdhe.
paraftins, as exemplified by liquid paraffin, natura

generated from the regin compogition and the flame retardant,
for example, hydrogen bromide i1s captured, the stability at
the time of the melting of the resin composition is improved,
the coloring and deterioration at the time of melt molding
and the oxidation deterioration of a molded article are
suppressed, and the metal contact contamination of an
electric or electronic part can be suppressed.

The hydrotalcite used in the present invention isg a
basic carbonate compound comprising magnesium and aluminum
and represented by (Mgx Aly) - (CH),{(C03)yq. P, g, X and y are
each a positive number larger than ¢, may be the same or
different and satisfy 2x + 3y = p + 24d.

The hydrotalcite 1s a basic carbonate compound
represented by (N, Mgy-Alc) - (OH)(C0s)4 and obtained by
substituting some of maghesium and aluminum atoms by another
element. N" is an n-valent metal, and p, g, &, b and c are
each a positive number larger than 0, may be the same or

different and satisfyna +2b+3c=p+2g. N'is, for example,
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paraffin, microcrystalline wax and petrolactam. Low molecular weight
polyolefins having a molecular weight of 5, 000 or less are preferred, as
exemplified by polyethylene 25 wax, maleic acid modified polyethylene

wax, oxide type polyethylene wax, chlorinated polyethylene wax and
polypropylene wax. Fatty acid amides h&ving 6 or more carbon atoms are
prg&er(r:ed as the fatty acid amides, as exemplified by aleinic 30 acid

amlcfé, erucic acid amide and behenic acid amide. Alkylene his (fatty acid)
amides haigaiy 6 tox Indrescarbop atemsa carerefarred, rmstexem plifiedity

mgtvlens bis(stearic scid) aide ethylene biststearic agd) gmide and.
N,Ifl\'fE |s?2°’-jhy3roxyethyfls earic acid amide. aIlp Btic 49° Ketones hg\ﬁng B
ortrheraeasdon atdras trequrefanrath BsosxeMplified by thighepfatyl acidronic

k tt ' i o) refe .

o S Rea by Sl e bl b, S o S me
stedrare 1$téagy| oldatecaithies wWabo ThHeifatty Ricitrpslghydricalohalined by
estgisdpelude ; glyceraldristearale alyen| distearii 98 oms by another

monostearate, pentaerythritol tetrastearate, pentaerythritol tristeareéate,
péttaérythiior ditghigtate, E0 pentddryihfiol dicifostéaras, of suppressing

pataendhdtol adipate - stearatenang sehitarmenabehenate. JPe fatty ronic

acid polyglycol esters include polyethylene glycol fatty acid esters and
f .

pAIFropHENE Gyl A fifedfsr o Pre Whadifca &t bres inarfeme l ting
polyethee mothfiegesilicang, high 15 fatty acid alkoxy modified silicones,

higher fatty acid-containing silicones, higher fatty acid ester modified
silicones, methacryl modified silicone and fluorine modified silicone.
Vegeiableavaxasasiichias earnashpavaaandifice wax, 20 animal waxes

such as b%%sé }/}vag aend Ignglljln,c@%qeéalit%asgg \évgxg% such as m ntanvvgaé o
and montanic aC|dh parﬁaﬁy saponﬁle% ester waxes, peetl'%?eelf’rﬁfbasjéla prion
waxessuchsapparadintiax and polystmpdenenaxp and:fat-based waxesnent

sugh as csiopol ang derlvatives herealA0d TARGACKR AR use of an
derivatives thereof are also included.

optical stabilizer (component M) 1s preferred to further
enhance optical stability. The content of the optical
stabilizer {component M} is 0. to 5 parts by weilght,
preferably 0.01 to 1 part by weight, more preferably 0.02
to 0.5 part by weight based on 100 parts by weight of the
total of the components A and B.

The optical stabilizer (component M) is selected from
a benzophenone-based compound, benzotriazole-based
compound, aromatic benzocate-based compound, anilide
oxalate-based compound, cyancacrylate-based compound and
hindered amine-based compound.

Examples cf the benzophenone-based compound include
benzophencne, 2,4-dihydroxybenzophenone,
2,27 -dihydroxybenzophenone,
2,2",4,4" -tetrahydroxybenzophenone,
2-hydroxy-4-methoxybenzophenone,
2,2' ~dihydroxy-4, 4" -dimethoxybenzophenone,
2,2" -dihydroxy-4,4' -dimethoxy-5-sulfobenzophenone,
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Out of these, fatty acids, fatty acid metal salts, oxy fatty acids, fatty acid
esters, fatty acid partially saponified esters, paraffins, low molecular
weight polyolefins, fatty acid amides and alkylene bis (fatty acid) 30
amides are preferred, and fatty acid partially saponified esters and
alkylene bis (fatty acid) amides are morg preferred. Montanic acid esters,
montanic acid partially saponified ester wax, polyethylene wax, acid value
pdlyéthstilemeywvax, osdrbitgb athppbidesters, erucic acid amide and

etgyﬁggé&ﬁi%(_s&%q{gcqﬁg& 2 éq%eﬁgiﬁlﬁ% Cg%{gl?ly used because they are

excellent in the effect of improvi Ing cycle. Montanic acid
pattiaiifsaponiflieddesterWeranblzemaane bis (stearic acid) amide are

paytielarty Riefetiad c2n ihe Aigsantlayeptone iedielease agents may

e uséd alone or in combination of two or more. The content of the
refeae ! agentis prefepabiy NGRS RS by weight, more preferably

0.93 19 2Rars By welght Pased opLERM,BaMS by weight of the polylactic
acid (component B). 10 Any known surface lubricating agent may be
uset BS T eI IR P e one-BASEA EBRpREABE At ftMmepdsed

sustaclants apdOrganis surasianis. AR knowe flome.retadapbmay i enzo
used, as exemplified by chlorine-based flame retardants,
pHYSPABRTs-based flame 15 retardants, nitrogen compound-based flame

retardantsgsillepnedased-hamesetardants-ackother nprganisdlame inc lude
re%ar?%%nts. The chlorine-based Iiléamer éardants include chlorinated

pdraffi TR 'ﬂ%\té%—&éfggtﬂ§@1 e g %ﬂ?o%&‘c?ozpo tadecane and
.tetradl?ploanhi_halkbanmdrmezﬂdmmmﬁmﬂbam(bﬂmzeﬁwdants
nduds dgae ohaRpons:based camBoy g sUoh g2 phosprates,

conden&ation p 6%p ates a osp s,andredp ospﬁbrus. 25
Ary-KRdwi stabilizer imdyyBe dSedsasglemphfiedibpxretatspapbasedtria
stgl&i%efrs such as lithium stearate, magnesium stearate, calcium laurate,
calcium ricinoleate, calcium stearate, barium laurate, barium ricinoleate,

batiubd -Stedratd, ANy laufatey 2ve:richisiaate Jark-Ahé aupaezotriazole,
2-(5-t-butyl-2-hydroxyphenyl)benzotriazole,
2-{2’ -hydroxy-3',5" -bis(a,a-dimethylbenzyl)phenyllbenzot
riazole,
2~ {2’ ~hydroxy-3',5' -bis (o, a-dimethylbenzyl)phenyl] -2H-be
nzotriazole and
Z2-1{4’ ~octoxy-2’ ~hydroxyphenyl)benzotriazole.

Examples of the aromatic benzoate-based compound
include alkyiphenyl sgalicylates such as p-t-butylphenyl
salicylate and p-octylphenyl salicylate.

Examples of the anilide oxalate-based compound include
2-ethoxy-2’ -ethyloxalic acid bisanilide,
2-ethoxy-5-t-butyl-2’ -ethyloxalic acid bisanilide and
2-ethoxy-3’ -dodecyloxalic acid bisanilide.

Examples of the cyanoacrylate-based compound include
ethyl 2-cyanc-3,3’ -diphenyl acrylate and Z2-ethylhexyl
Z2-cyano-3, 3’ -diphenyl acrylate.

Examples of the hindered amine-based compound include

d-acetoxy-2,2,6,6-tetramethylpiperidine,
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30 laurate-, maleate and mercapto-based organic tin stabilizers,
lead-based stabilizers such as lead stearate and tribasic lead sulfate,
epoxy compounds such as epoxylated vegetable oil, phosphite
compounds including compounds enumerated for the above ester
exchange inhibitor, such as alkyl allyl 514 phosphites and trialkyl
phosphites, R-diketone compounds such as dibenzoyl methane and

dehyaFSEetE sl pohydl$ stichelsrsaiproly AaipRsiaidpentaerythritol,
zeplitesr-suek,y asydrotalche chenzotiazale-based atrayiolet 5

absorbents, benzophenone-based ultraviolet absorbents,

saficyBREBALESF BltAOl etabsofbdnts & by areAdy AR BEEdd iiRRwiolet
absoreaisyanilide pxalate-based witrR\ielel ahsrrbentsand hindered
amine-based optical stabilizers. 10 Any known plasticizer may be used, as
exerifiea )~ porsebte? Dot bH PSR Ry et Based plasticizers,
pohyadenidathoxyiateshased plasticizeraephasphate-basad lasticizers,
polyalkylene glycol-based plasticizers and epoxy-based plasticizers. 15
Thle_pc |§§8t%e‘%’g¥\§é’a“}5ra%ﬁ%iz r i’h%?u%‘%ab“&;‘%éf)e[i%l%‘& Pisihg a
dicarbexyiclactyd combpaeat sethrasadipid adide sehaaie acid,
tergphthalic acid, isophthaljc acid, naphthalenedicarboxylic acid or
dirﬁlg%?&gg%o%{y%c’%;ig il:ﬁg gacﬁgl%c%oyrtr%&r?e%]flsﬁéﬁ%é propylene glycol,
1, 8--betanedielr 2orbglntanediok, 1¢6-hexariediols ethyleneoglyddliore
digth I ising.a hy, rhaoxylic acid, . ..
Sheh he RN eaprYstone B ot oAt Sash AL e B gine.
ménoatttomonaiebrameydiyEerin distetorhoicihurne 25 glytprm idine,

diacetomonogleate and glycerin) mpngageto antanate. The

polyvalent carboxylate-based plasticizers include ghthalates such as
difethit phitfaldte t et phiialate; Riibaiyishtharte Idéay| phthalate
angidiheptyl phtbalates»3A tumelifates sueh @5 bty biimellitate, trioctyl
trimellitate and trihexyl trimellitate, adipates such as diisodecyl adipate,

citratEs Suth as&ribGtyF ARy IRH1E - BRSPS RS iethyIhexyl
azelatd 2sebacates-suchha® thylpi-4-peridyl) adipate,

bis(2,2,6,6-tetramethylpi-4-peridyl)terephthalate,
1,2-bis(2,2,6,6-tetramethylpi-4-peridyloxy) -~ethane,
o,d’-bis(2,2,6,6-tetramethylpi-4-peridyloxy) -p-xylene,
bis(2,2,6,6~tetramethyl-4-piperidyl) -tolylene-2,4-dicarb
amate,

bis(2,2,6,6-tetramethyl-4-piperidyl) -~hexamethylene-1,6-d
icarbamate, tris

(2,2,6,6-tetramethyl-4-piperidyl) ~benzene-1,3,5-tricarbo
Xxylate, tris

(2,2,6,6-tetramethyl~4-piperidyl) -benzene-1,3,4-tricarbo
xylate,
1-[2-{3-(3,5-di~t-butyl-4-hydroxyphenyl)propionyloxy}-2,
2,6,6-tetramethylpiperidine, and condensate of
1,2,3,4-butane tetracarboxylic acid,
1,2,2,6,6-pentamethyl-4-piperidinol and

B,B.B",B -tetramethyl-3,9-[2,4,8,10-tetracxaspiro(5,5)und

ecane] dimethanol.
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di-2-ethylhexyl sebacate, bis(methyldiglycol)succinate, 52 methyldiglycol
butyldiglycol succinate, propyldiglycol butyldiglycol succinate,

methyldiglycol butyldiglycol succinate, benzyl methyldiglycol succinate,

benzyl butyldiglycol succinate, methyldiglycol butyldiglycol 5 adipate,

benzyl methyldiglycol adipate, benzyl bytyldiglycol adipate,

methoxycarbonyl methyldibutyl citrate, ethoxycarbonyl methyldibutyl

citrate, bultoxydazbpmyg seethyldibigyltcitrate, dimethoryearboaylilizers may

m%té‘yﬁg%'&o%%lh%”%‘?’ diet %%%%Wéﬁ“reé@y'@%‘og“ty' gociraeand o g

dibutoxycarbonyl methylmonobutyl citrate. The phospha%e-%aggd
plastivizets heciade TibupAuphics pirde tergzethylirexylphdsphrde, ahupyhnds
pf@é@-h?&ee diphehyl phosphate, diphenylp-eilylnexyl phosphate and

tricresyl phosphate.”15 The polyalkylene glycol-based plasticizers include
polyalkylene glycols such as polyethylene glycol, polypropylene glycol,

pOtAﬁWﬁfﬁg@dg@éWb%ﬁP@ﬁ%r@O% and/or random copolymer(s),

polytetramethylene glycol, ethylene oxide addition polymer of a ‘
bisphenol THdpyRARR-ERBE Sb M SHlyhBE oPa BRINensNaFERt 1on

tesalaydrofian addiianpolymesof adbisphenal;and terpinaheapRes) . The
compounds such as terminal egqu modified compounds, terminal ester

mEEHEG Ebritdolids TG & finAF e Bt I FREF EHRRbUNUs tReresit 9520 1Y

The. epoxysbased plasticizerséciide epaxytrighycartdecommprisigwkyne of
epoxystearate an oil_ and an epoxy resin.obtained mainly from
bistog%en%?ﬁaan g&%or%ﬂ%ﬁﬁﬁ% 3at8&'8f &n aliphatic polyol such as

neopentyl E3@gtycekdifenreate; diethylene glyeoltdibetmpatesantdN) include

i At kg Rl G e

suehtasshetid acetylficinoleate and busyl atetydricinolegen8, nonionic

Pepipaviritdle seiis RRkaGRaleR. AlENRILRNt APAAIR DAL AR o
molecular weight antistatic agents.

The preferred anicnic antistatic agents include sodium
alkyl sulfonates, sodium alkylbenzene sulfonates and alkyl
phosphates. The alkyl group is preferably a linear alkyl
group having 4 to 20 carbon atoms.

The preferred cationic antistatic agents include
phosphonium alkyl sulfenates, phosphonium alkylbenzene
sulfonates and guaternary ammonium salt compounds. The
alkyl group is preferably a linear alkyl group having 4 to
20 carbon atoms.

The preferred nonionic antistatic agents include
polyoxyethylene derivatives, polvhydric alcohol
derivatives and alkyl ethanol amines. Polyethylene glycol
having a number average molecular weight of 500 to 1€0,G00
is preferably used as the polyoxyethylene derivative.

The preferred amphoteric antistatic agents include
alkyl betains and sulfcbetain derivatives. The preferred

highmeclecular weight antistatic agents include polyethylene

glycol methacrylate copolymer, polyether amide, polyether
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Any known elastomer may be used, as exemplified by an
ethylene-propylene copolymer, 5 ethylene-propylene-nonconjugated diene
copolymer, ethylene-butene-1 copolymer, acrylic rubbers,
ethylene-acrylic acid copolymer and alkali metal salts thereof (so-called
"ionomer"), ethylene-glycidyl (meth)acrylate copolymers, ethylene-alkyl
acrylate 10 copolymers (such as ethylene-ethyl acrylate copolymer,

etiAERE- bt SR ry I B ICHpORRRe I RAE Sttt dRyIEAposenex1de
copelymspndienegybbeissueh ascpalibutadiene: sebisaprene abdolymer

pc;lﬁychloro%{ene , copolymer of a diene and a vinyl monomer (such as 15
st

Bfle BUAGERE Tartdori Copoifidt ShfteHe-bitdféhd hisgilar weight
copakymsatastyrenesbttadiena:stytena blosk copolymesnistyenedsoRyeng 1ow

randam copolymer, styrene-isoprene block copolymer, ,
st%g(%g-%lo%rgn“é% ?rlegnaél% 3&K-EoponyRter graft g&%é‘?%ewiar welght
pohybutadiend arahstyrerie; anck20butadenaradrytonittite sgpalymedmponent
polyisqQbutylene, . copolymer, of ispbutylene and butadiene or. ispprene,

ool SKERE TR EBE Doby L nae bbb malyBreths e TUbper ond
polyetéraibbehand epichlerekydrirmnubber fAmnknowi daldberreinfareed

styrene-b resj u : plifi Y t-resistant
polystyrer?gl,g %B%%%A%%%%&%%%%%}c%?ﬁe%%%%l% ?ﬂ%}gcéqr%s%ysre%emlxwre
copélyrmst} AR cHRES TESiP(aRR/sifid Eunisme Proppiehgethylene glycol
rUQ@T@?&?@P&PﬂP'W‘]@ r)tghgs.% a‘gg@{fgs H}aXJ%% é’ﬁ%d WeO'i)IPe ferably
combination 30 according to properties to be provided. For example, a

cofhbiratich 6f #3tbTiZeY, ¥feighse BgERCarkla ¥iflér PadEBeiddedight of

Therfellewingiresin ¢ampesiigRmare-givan asp4s prefariad enRodinenis: of
of the present invention (Embodiment 1) A resin composition comprising

anEBnTE oIl YEothpoheht AY haviRP e Butylsrd terephthaldty at the

skeleten ag meimadn earstiteenidmit-anc palylactic acishicomnorestB)
having.a meltincg oint of 190C or higher is greferred. A molded article of
BTSSR SOOI R e NS RS -

(other additives)

Although the r@sin composition of the present
invention may be used as it is, it way further contain at
least cne selected from the group consisting of a release
agent, surface lubricating agent, moist heat resistance
improving agent, flame retardant, filler, stabilizer,
plasticizer, nucleating agent, talc, flake, elastomer,
antistatic agent, rubber reinforced styrene-based resin,
polyethylene terephthalate and polycarbonate in limits not
prejudicial to the object of the present invention.

Examples of the release agent include fatty acids,
fatty acid metal salts, oxy fatty acids, paraffin low
molecular weight polyolefins, fatty acid amides, alkylene
bis(fatty acid} amides, aliphatic ketones, fatty acid
partially saponified esters, fatty acid lower alcohol esters,
fatty acid pclyhydric alcohol esters, fatty acid higher
alcohol esters, fatty acid polyhydric alcohol partial esters,
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stability, hydrolysis resistance, impact strength and solvent resistance.
The amount of a volatile gas and the 10 amount of a dissolved alkali metal
produced from the molded article are small. The molded article may be
used as an electronic part such as a relay, switch, relay case, capacitor
case, transformer bobbin or connector, agnolded article for carrying a

silicon wafer, or a loose tube for 15 optical fibers. The component A is
préfer &by ¥onthiRed 1Y alf Hdo iR 615 1395 paRE bl \ReigRi Bdssngs - 2

108-naris by weight afrthe: otabrbbhe icorepragnts AcddB: ARNASPRGNIG, i nyg

acid metal salt represented_by the following formula is preferably 20

contified FPEnBRTOGT BT Ab FHARE Bwies. RIRSBVO R, LH(HOMS
/Py©:R3 Rr{tretheatbere tosrwiam Ry isya Rydroggn atemyar adid <0rogent .
having 1 tQ 4 c&arbon.r%torgs, R2 and R3 may be the same or different and
each a hydfogen afor or Sy EFobip Tavihg 25 238 £ SR G Stéths fegred:
is an atkalinmiiadl stdbalkali @artha miedal atews zine ateddgor aldmitiumacid,
atom, N is 0,when Mlcis dank%! ali metal %{C?maalkage rth .metal,a?[oni or

zingg%}%sdtnedaf%? i an aluminufi atom.) The HREK ,drm%n%omic
agent fconpoerr)isqreférably Stnodetaneridindn ambuntaf0.8601 40

> pajis By weightbased, o 100 parts Q)ﬁ&é? Ot 1A% LOMPOREDL By TG c a1
ester exchange “inhibitor (component D) is preferably contained in an
ansédrits ot D DL 25 Srpaas yraeighd vasedioncEotparsiyrweiglet Biof ke red

total ot the gomponenis £ and B, Thegrystal, DUEleating 28808 1y calcium

(component E) is preferably contained in ‘an amount of 0.01 to 10°parts by

WEGREBESR) 0 ADD TS HyAREigAt o the fldl bithaeohiponents ATagd oxy

B. fEhe- @nfiexidant (compenent 1) iscpraferaply-coptaiped ipan 1Q ampunt ; g

of 0.01 to 5 parts by weight based on 100 parts by
esters include stearic aclid esters, oleic acid esters,
lincleic acid esters, linolenic acid esters, adipic acid
esters, behenic acid esters, arachidonic acid esters,
montanic acid esters and isostearic acid esters. The fatty
acid partially saponified esters include montanic acid
partially saponified esters.

Paraffins having 18 or more carbon atoms are preferred
as the paraffins, as exemplified by liquid paraffin, natural
paraffin, microcrystalline wax and petrolactam. Low
molecular weight polyolefins having a molecular weight of
5,000 or less are preferred, as exemplified by polyethylene
wax, maleic acid modified polyethylene wax, oxide type
polyethylene wax, chlorinated polyethylene wax and
polypropylene wax.

Fatty acid amides having 6 or more carbon atoms are
preferred as the fatty acid amides, as exemplified by aleinic
acid amide, erucic acid amide and behenic acid amide.
Alkylene bis(fatty acid) amides having 6 or more carbon atoms
are preferred, as exemplified by methylene bis(stearic acid)
amide, ethylene big{stearic acid) amide and

N,N-bis{2-hydroxyethyl)stearic acid amide. Aliphatic
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weight of the total of the components A and B. The polyester elastomer
(component G) is preferably contained in an amount of 0.01 to 50 parts
by weight based on 100 parts by weight of the total of the components A
and B. 15 The resin composition preferably has a stereo crystal rate (S)
of 90 % or more. The resin composition4dreferably has a carboxyl group
concentration of 15 eg/ton or less. The resin composition preferably has a

SERIPESEIRAHBH At CIPErs6 B0 okt THE 8 SnffdEita? 28
prejemaply: 204hape lactide condentyobQ 1@ 60ORpadDY Weightyy acid esters
(Embadiment 2) A resin composition comprisin t%e component A, thel, fied
SRS B I ST GRITR Mo B0 MpOrBAE Y 25 préferai o 11T 1e
mbided-arpitlesakthisatesin sompbsiiorecat e wsdd/ih elebtronicparts earyl
arlc’%ggrpae eIectrigggPIi nc%ts. ]%he mocllded article has a good surface

appearan(J:CéE and is extallént’in heat resistance zqaae}ﬁéction temperature

under loatfeméetidmicalcstrenyti Ylexdralanedulospane sokveat B@clude

i Th t.of Al ly 5t ts b
B S O e v o AT SR ep T o and
B NP g6/teneoftheRsigenaftics is plefeRibiyp B te 08 sarts by weight
based-on. 100 pasts 56 4y weight of the. t%@h%@@%%‘iﬁ%@ﬁ%? Barte,

The component C is preferably a glass fiber. 5 to 80 parts by weight of

thERE e baSed fdnmBrets HEATRBMPIPRAE B AN D 16 30 petismEe

weight ofthe aptimany-Based, flamgaretarding-aid gomponen) B arg
prefera&;ontamed based on 100 parts by weight of the total of the ,
CORPRPOTENS Blarf B TFhe BsteH €RciRigerihRibHBR e dMpSient B sy acid

preferably genrtainsdipan-amenat gfQ:0410 bparts by-weight based ofhe
100 parts by weight of the total of the components A and 1Q B, The ,
aﬁ?%?h%h??céh%bﬁ%ﬂ?éf%%&%?%‘&}é’ fed S Er & slnt b oY t81ah

5 parts pyaveighthased,0mdb0 pastis by Weight«f the tetakof thatty

compopents A.and 8. The, :E%E??ed”m'&%§ %%mgo?s‘é%% Coré‘f’c?“eeW% H) 2 gifiea

preferably Contained In an amount of 0-§0f to par s%y Welg% ased on

108iparts s by weidhd of fhertotdl Hf the compomeatsrAidndiBrine modified
silicone.

Vegetable waxeg such as carnauvba wax and rice wax,
animal waxes such as bees wax and lanolin, mineral-based
waxes guch as montan wax and montanic acid partially
saponified ester waxeg, petroleum-based waxes such as
paraffin wax and polyethylene wax, and fat-based waxes such
as castor oil and derivatives thereof, and fatty acids and
derivatives thereof are also incliuded.

Out of these, fatty acids, fatty acid metal salts, oxy
fatty acids, fatty acid esters, fatty acid partially
saponified esters, paraffins, low molecular weight
polyolefins, fatty acid amides and alkylene bis(fatty acid)}
amides are preferred, and fatty acid partially saponified
esters and alkylene big(fatty acid) amides are mere preferred.
Montanic acid esters, montanic acid partislly saponified
ester wax, polyéthylene wax, acid value polyethylene wax,

sorbitan fatty acid esters, erucic acid amide and ethylene
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The resin composition preferably has a stereo crystal rate (S) of 80 % or
more. The resin composition preferably has a stereo crystallization ratio

(Cr) of 50 % or more. The resin composition preferably has a stereo

crystal rate (S) 20 of 95 % or more and a stereo crystallization ratio (Cr) of

50 % or more. The resin composition prgterably has a carboxyl group
concentration of 30 eg/ton or less. The resin composition preferably has a
labtigel s5m@Al 6f B1OBOGPPAE by walgkt 25(Enbogirsehe8pAgesihiey are

compesitien comprising the companent . the, companent. By e, ¢ cle.

inorganic filler (component C) and the amorphous resin (componént
and havin F¢ampenértiA 3p3ohien of SR parts By awight, §ax and

CQIRPNRIHLIA0N IR 0F-9 40 Q@ parts: B weig fﬁ@f\%ﬁ@m%w&emed :
content of 1 to 100 parts by weight based on 100 parts by Wei%ﬁt of the

totdl SFREEEFPBReHIY BREAPB e fefrb Bt AT AIGE SfrRieRs ikfgd alone
resin canpraitionmayrbe tisesbinhousings Strer elgatanicegwpmentl ease

and home electri¢ appliances. The molded article is_excellent in
OIBESHESb B TP AGA ool TeRstmRES (ot BimpdlaFtRGET2b1Y
loadrand anechanieal sikengt (fiexuraldvaddts) GoPeierablyp 98Ght of
pz:l:rgsﬁb Wﬁi ht o{the bron%:]n -based flarg]er tardant (component E) and
0to Oé%r ‘5)1lcweli<g5hf’1 ot egﬁ{%%%?-rﬁase flame retarding aid
(componei¥) arevortberdentainbdihaisestomiOG parts hyayeight okthe, as

total of t ompanents A.and B. Preferably, the ester exchange 10
e D A e e Rl I 48 coasea
patsrify wedght based oG parts by feeignofthe total of the

componenis A Rac: RIElRIRblL bk aniondant comaonenth s et oq

contained in‘an amount of 0.01 to 5 parts by weight based on 1
byPWetdht A5 sfeheasafiof #vaneoiponeasrA andBorhbearsodipmgd flame

corpreundk (ompanent d) ispreferably-centained inan.amqunt . 0f0.004
to5 Earjts by weight based on 100 parts by weight of the component B.

The" BEMpdSRdnipreftably i siefegnd other inorganic flame

retardants.

The chiorine-based flame retardants include
chlorinated paraffin, chlorinated polyethylene,
perchiorocyclopentadecane and tetrachlorophthalic
anhydride.

The phosphorus-based flame retardants include organic
rhosphorus-based compounds such as phosphates, condensation
phosphates and polyphosphates, and red phosphorus.

Any known stabilizer may be used, as exemplified by
metal soap-based stabkilizers such as lithium stearate,
magnesium stearate, calcium laurate, calcium ricinoleate,
calcium stearate, barium laurate, barium ricinoleate, barium
stearate, zinc laurate, zinc ricinocleate and zinc stearate,
laurate-, maleate and mercapto-based organic tin stabilizers,
lead-based stabilizers such as lead stearate and tribasic
lead sulfate, epoxy compounds such as epoxylated vegetable
oil, phosphite compcunds including compounds enumerated for

the above ester exchange inhibitor, such as alkyl allyil
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20 crystallization ratio (Cr) of 50 % or more and a stereo crystal rate (S)
of 80 % or more. The resin composition preferably has a carboxy group
concentration of 30 eg/ton or less. (Embodiment 4) 25 A resin
composition comprising the component A, the component B, the
inorganic filler (component C), the bromine-based flame retardant
(component D) and the antimony-based flame retarding aid (component

E)anskbaving sa samponeat AEDNie 5151 to<d, partsi by saigh, aompounds
companent 30.C content of 5 to 100 par weight, a component, D

P AP o 4 SO A by M i S SEm Rt O pggvote
pastsdly weightbased bn IMohpartsby aveigifcaithe tptahoi thel, zeolites
companelts AAndBs prefeneg h maded aficle aldhis 165 oy o1t
composition is'excellent in flame 58 retardancy, tracking resistance an

hezip geiSiemee. Thenitdd anitie hragese uééfdfm\'ﬁm:lsﬁtgsﬂ@ﬁsor}oents ,
elecironic, egyipment agd. ame electre appliancss, [he housings include

auto part cases such as ECU boxes and 5 connector boxes, electronic

PPy CASER SUCHPAS cTRIBr \WoxERY idlaf Basds eapasiter cases bide

transformer hohbins, cannesiors andmetalinsert-partss Thejparaagic
filler (como%onent C) is preferably a géz;lss fiber. The carbodiimide

coPRpStiiPRBRHIRRAE A} s SEPBrefdraBl contained in an amount of 0.
001 to 5 pafs hwweighb based en-L00 pakss by weight obthepIMatiG ied by

acid S{component B) The_ ester exchange inhibitor (component F) is

pr&fe Xﬁl§t8&1‘tﬁﬁl%ﬁ%&rﬁﬁfoﬁh?%FS.O@' 15 Pare ANEY M REEd RS,
100aris: by meight-dithe 1ated obthe-copiponentsiAand 1oBeFheate-based

antigxigagggcgm onent %)a@ rﬁfgraebl fogt ined_in an amount of 0.01 to d
5 Parts by Weight based ofr 100 pafs éy%e? ﬁ&?ﬁweegto?ﬁnadﬁﬁg taers an
coamponerts AcahdBathe césincamposition preferably has a stereo
B
cohcantratidmof 80 egavboxidsse ErbodimepnshA sesih eonfbjtionacid,
?g?%%ﬂ%:fgcﬁ%{g peRenth,ihg 1% compeneqtB e joqraanic fller
naphthalenedicarboxylic acid or diphenyldicarboxylic %gid
and a diol component such as propylene glycol, 1,3-butanediol,
1,4-butanedicl, 1,6-hexanediol, ethylene glycol or
diethylene glycol, and polyesters comprising a
hydroxycarboxylic acid, such as polycaprolactone.

The glycerin-based plasticizers include glycerin
monoacetomonoclaurate, glycerin diacetomonolaurate,
glycerin diacetomonooleate and glycerin
monoacetomonomontanate.

The polyvalent carboxylate-based plasticizers include
phthalates such as dimethyl phthalate, diethyl phthalate,
dibutyl phthalate, dicctyl phthalate and diheptyl phthalates,
trimellitates such as tributyl trimellitate, trioctyl
trimellitate and trihexyl trimellitate, adipates such as
diiscdecyl adipate, citrates such as tributyl acetylceitrate,

azelates such as di-2-ethylhexyl azelate, sebacates such as

di-2-ethylhexyl sebacate, bis(methyldiglycol)succinate,
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bromine-based flame retardant (component D) and the antimony-based
flame retarding aid (component E) and having (i) a component A content
of 5 to 95 parts by weight, a component C content of 5 to 100 parts by
weight, a component 30 D content of 5 to 80 parts by weight and a
component E content of 0 to 30 parts by yweight based on 100 parts by
weight of the total of the components Aand B and (ii) a carboxyl group

consentyatian 0,60 earan wI dassignd a lactidecontent of B0 PRIIR col

less by weight is preferred. A molded article 59 of this resin composition

har iy et atéS A g 3 G aral Wkpeh hB¥s theddi¥sahtioh bY A tnataY SR
is exeellen i flavee eetardeneyyhadlgesistance and meehanisaksitangth.

The amouynt of a gas produced by heating the resin compositign 5 at 150C
(P O ETS i GBS e (PRSP In P PO et
snaalt ampant betheygasuattyd teist isycalledz v gas progerty’land an

agent having, the great ability of providing this low gas property {o.th
TS e R TG e ey 2o L Reh S e
comiposition, okEtheqresentinveritionstidry theidbovel low gas peoperty, a

tr | ! b suppresse §ng molded
e R oyt
parefidung ensartdot L peint 7E5-Fhe bromhuxyasedffaneé reetrdaimonobutyl
(c tD).is R | r follow
formala Y oF i, o e By o T By T Chc e
OCH2CHEH? BBIEH3 B OR BrCRIBIO@IZGHFtheformar () Adgtyl

andptegerofd 1 050> CEAG) Ae, CTROGHZBIP ()1 ooty phosphate,
triphenyl phosphate, diphenyl-2-ethylhexyl phosphate and
tricresyl phosphate.

The peclyalkylene glycol-based plasticizergs include
polyalkylene glycols such as polyethylene glycol,
polypropylene glycol, poly(ethylene oxide'propylene oxide)
block and/or random copolymer (s) , polytetramethylene glycol,
ethylene oxide addition polymer of a bisphenol, propylene
oxide addition polymer of a bisphenol and tetrahydrofuran
addition pclymer of a bisphenol, and terminal capped
compounds such as terminal epoxy modified compounds,
terminal ester modified compounds and terminal ether
modified compounds thereof.

The epoxy-based plasticizers include
epoxytriglyceride comprising alkyl epoxystearate and soy oil
and an epoxy resin obtained mainly from bisphenol A and
epichlorohydrin.

Benzoates of an aliphatic polyol such as necpentyl
glycol dibenzoate, diethylene glycol dibenzoate and
triethylene glycol di-2-ethylbutyrate, fatty acid amides
such as stearic acid amide, aliphatic carboxylates such as
butyl oleate, and oxyacid esters such as methyl

acetylricincleate and butyl acetylricinoleate,
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In the formula (ii), R is a hydrogen atom or methyl group, p is an integer

of 1to 5, and mis an integer of 0 to 20. 25 The ester exchange inhibitor
(component F) is preferably contained in an amount of 0.01 to 5 parts by
weight based on 100 parts by weight of the total of the components A

and B. The hydrotalcite (component G) ig preferably 60 contained in an
amount of 0.01 to 5 parts by weight based on 100 parts by weight of the
totakofithe pniporiants AandiBoTke garbgdimmigieacompornd i cone 0il and

(companent H) is pre ly. contained in an amount of 0.001 to 5 parts
by%ﬁeight baseckﬁ é%n%@(?’ pgr%s s §v§eight of the polylactic acid

(componeR ) HEpHID ¢ihfeFit GhAr asiy compositibn ssnexisingithéied by an
comggh@%&mgeg&ﬁ&%gggmic filler (component C), the 10
fla :

bromine-base me retardant’(component D), the antimony-based flame

ret8Fdibg aitf (CORMBORERE) RRRIGRB ] Ftdet Stabllizer (cvmpednertF) and
hayipg.a eompaneatA mgoraegbqfﬁ%t&«% pats by weighy, a,component C

content of 0 to 150 parts by weight, a comporient D content of'5 to 15 80
paRtS By AGEGRE A ETmPoREHE EORRAYBEY t&B0 paksa by wesglarRRrd ts

compeneatF content of 805 partmby weight:hased,an 100 pajtsiby
Wei%g of the total of the components A and B is preferred. A molded

artichs bRHS TR TP SR SkcefERYin FRRTE et amEY Might 20

resisianceandsnekstabilly. l&isespecialyexcellentrippin Stk 1 ymer,
stren thland t%g) ?;tr ngth. The molded article may be used in_electronic
t%llfor'%@eel e “apiSithc8S Gnd MERENG Bhrts. RIS Hariediafy teful

parts,
foreheaprof epflugreseent lampo25alde, regincompaositien-preferadly bas
a pil’{]) tr'klil%é{reggth oE?Ok Eorrmrcl)ée. Trgf: %Cr)llstrikiri strength is a
vakie when ajig a\ﬁnéja d‘ﬁl e BOI%OI‘] i a R star SR8 and a
lengtipol S a&rfd a tapened portiormwithnend inctinatien ofl k5@ 158)/40.0

co t&q HOUS T | 0 portion is inserted into a pin_hole having a.
dia%meter ofef%} ?n%%qﬁ%e gé)é Jgﬁ?]edﬁ%;%r% ce% ’Ian%%%ﬁ%ﬁ%%%% ene
mrRARifk TR blomMATe-based flameretadasneoniponene lisck copolymer,

styrene-isoprene random copoclymer, styrene-igoprene block
copolymer, styrene-isoprene-styrene block copolymer, graft
copolymer of polybutadiene and styrene, and
butadiene-acrylonitrile copoclymer), polyisobutylene,
copolymer of isobutylene and butadiene or isoprene, natural
rubber, Thickel rubber, polysulfide rubber, polyurethane
rubber, polyether rubber and epichlorchydrin rubber.

Any known rubber reinforced styrene-based resin may
be used, as exemplified by impact-resistant polystyrene, ABS
resin, AAS resin f{acrylonitrile-acrylic rubber-styrene
copolymer) and AES resin (acrylonitrile-ethylene propylene
rubber-styrene copolymer) .

These additives may be used alone or in combination
according to properties tc be provided. For example, a
combination of a stabilizer, a release agent and a filler

may be added.

The following resin compositions are given as
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preferably a compound represented by the following formula (iii) or (iv).
61 X CH3-X CH3 X CH2CHCH2 O C/ OCH2CHCH2 C ¢/ -
OCH2CHCH2 X CH3 X OH X CH3 X O (iii) In the above formula, X is
elemental bromine and/or elemental chlorine. 5 N is an integer of 5 to 20.
-X-CH3a (H3C)3COaO0 CO"COCP,OC(CHI)31110XCH3IXO
(iv) Inthe above formula, X is elemental bromine and/or elemental
chioringe 0N izabddégenak3 tof 12 hEhe estesexchangainhditor
(c%@ﬁ#)ng%\ Gy':s eferably contained in an amount of 0.01 to 5 parts by

eig basedon 100 parts by weight of the total of the components A
and B. Tha argisxidantriicarmponent dpisgreterally=1b eontedriedinpai yester
a t of t Dy wei a 0 weight of th
o S o Do A R B T Seiabe A e Sy on. a8
pré&fesablyi sontainéd nan armodit efClQlctbYIDrpdrisbyaisight bapedeort B)

100:-pAR,PY welghtofdhs dotal of the, sampopenis:ARDA 208, T0@.veg. A

carbodiimide compound (component K) is preferably contained inan
arisuiiest 0.00196 S phrtd By WEigANDASERCEH 100 Pats By Reighnsf theheat

polylagliciacid (compponeptB). (methadefmanufactiingdesitn gty ang

composition) 25 The resin composition of the present invention can be

m&UfaeRiFed B MHixMYABgetidttha Mromati® poRebtelacbhfodieht Ayd the

anghibepolyacticacid (aarapoaenisB) and reptignallsaiber e9mRonNeathclded
The carboxyl group 62_ concentration_of the component B is_preferably 15

edftbh o Hes8r héTittite cattent'GHAE Loftpoteht BIE hréteralstsy b @ an

7091pnM Mynyeighk ithesearmpenrents Aeand B canike mixed tagetherday,

m%lépSakélg Qgij[ﬁ]gccé)lrsseo'lut%o}:naglse glrn é;*r hﬁ&%‘iﬁ regg r%bol zq]ei)é%%r . a molded
article for carrying a silicon wafer, or a loose tube for
optical fibers.

The component A ig preferably contained in an amount
of 5 to 85 parts by weight based on 100 parts by weight of
the total of the components A and B. A phosphoric acid metal
salt represented by the following formula is preferably

contained in an amount of 10 ppm to 2 wti.

Ry
Ry
N\ !
/

8]
< .
o

»

(In the above formula, R; is a hydrogen atom or alkyl

ARG —— My

Rz
Ry

group having 1 to 4 carbon atoms, R, and R; may be the same
or different and each a hydrogen atom or alkyl group having
1 to 12 carbon atoms, M, is an alkali metal atom, alkali earth
metal atom, zinc atom or aluminum atom, n is 0 when M, is
an alkali metal atom, alkali earth metal atom or zinc atom
and 1 or 2 when M; is an aluminum atom.)

The block forming agent (component C} is preferably
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together in a molten state by kneading in a kneader, single-screw

kneader, double-screw kneader or melt reactor. The kneading

temperature may be a temperature at which the both components are

molten, preferably 230 to 280C, more 10 preferably 230 to 260C when

the stability of the resin is taken into congigleration. Use of a

compatibilizing agent at the time of kneading is preferred because the
homegeniaitydof thearesimean bedmprovéd and thedarehdinyytersdaratureased

cagbe @ﬁgf@s@%ﬂms@% thecompaypilizingageptinclyde . o hange

inorganic fillers, polymer Compounds obtained by graft- or
cotpelmekizing agTrseEompobRdEEiciy ahhydrdet giafe pdiynsarsamount
hayingman arematic polycarbenae chain yLegagic meiaheemRoY

) : =40 Elljd%reight
all of which may be used alone or in 20 combination of two or more. The

arRduritist théeEdrhpafibiitm g et repieterabRNds5Ro 1 BaR FEVEHAL
merefrefarably 1yttt paspweiaht kasedon,100 partsky Weightohes in

the polylactic acid (component B) . When the amount of the

cotp &Ny SheRt R isrhRNd Pt PartiR FRigHameb it bf thearts
compakibilzing agenthis sraak and whensthe emperis rgeathansls The
parts by Weiéf‘] ,. mechanical properties deterigrate disadvantageously.

ht
PRV DrSpE ties BYPESRE3MJositioh) BoSFHe-8Rido ERREA TRRY S ar
themesin composition ob the peaseat inventidyiscpieieradly-90 Yoor pres by
more. preferably 95 to 100 %. The stereo crystallization, ratio (Cr) of the
regﬁlc%fﬁ%pggit%eo %%%é}s%éﬁtgﬁv%ﬁﬁgﬁ Illsg%tr:esfé}a%%g 50"% %%%&%}yﬁter
merespreferablyl 601p d061%. The 8 cafzoxybirpupoorderdration af thaount

resi osition of e ' tion is_preferably. 15 eg/ton or less, .
e YT DA S8 s
corfpdsitor-efithé présdmdanveniorisprefefalsyd $to 600 ppm by

weight, m%rﬁéj_'i?é%rﬂt? I}é 90ARA %\Q’f @&bi@%%%d grg(ﬁlg}érgec rystal

resin composition obtglne by the present invention has excellent
m&REBilifFanatatPbé msldre- 10Ta5tahe vado GO muhded dak @y afigrably

s:&s%%&m&&bflk@@wamrm@@%@%m%@%§L{&§/9c%9nsﬂn1\@ei§h The
the resin
resgin composition preferably has a stereo crystallization
ratio (Cr) of 50 ¥ or more. The resin composition preferably

has a lactide content of C to 600 ppm by weight.

(Embodiment 2)

A resin composition comprising the component A, the
component B and the inorganic filler (component C) is
preferred. A molded article of this resin composition can
be used in electronic parts and home electric appliances.
The molded article has a good surface appearance and is
excellent in heat resistance (deflection temperature under
load), mechanical strength (flexural modulus) and solvent
resistance.

The content of the component A is preferably 5 to 385
parts by weight based on 100 parts by weight of the total
of the components A and B. The content of the component C

is preferably 5 to 100 parts by weight based on 100 parts
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composition is molded after it is molten and one in which it is compressed
and welded may be employed but injection molding, extrusion molding,
blow molding, foam molding and 15 press molding may be
advantageously used. Examples The following examples are provided for
the purpose of further illustrating the present invention but are in no 20
way to be taken as limiting. 1. resin The Duranex 2002 of Win Tech

P&lyniee Bt Lo weused s PBTLReTROBRESIERSropened df theThe
D@&ﬁﬁ%éﬁ@ Weres %r@g@wtf%bwfm@gwm@ﬂho@sd@ Meliagts oy

point (Tm), glass transition point (Tg) In the present invention, the melting
pOIREETHY) &rfd ThE JRsiarsibe?point (RGwERGHARMRE by ARSTRRG D)
the-melting peak anghthe infechiongiaintaf hegt capacityo3 obtieed fiame
polylactic_acid with DSC (TA-2920 of TA Instrument Cq., Ltd.) when the
pdifEEECatd Was heaBPRrE tenThe ATt SBIEVATOH ToYe P 2B& MR (37 5e4

weight average-malscwan weighs f MmkeThe wweighifaveragecmplecatats A and

weight (Mw) was measuyred 64 by setting the GPC-804L column of
o BB e g s B et g e ferably
disseolviad %3 moota samplein binltoftal mixedsglwertofichlorefarntaid sed
HEIP developing it with chloroform at 40C., The weight 5 avera
Ty SRR O WL e THLALA0en The MRS Bt e 2 ana
contenfi ke tactidexcomeerit Wasmeaseared ) sétting thd <GREL804ontained

colyy OE%B%%‘FXE@-&% i the /iss'g%’%%e SI}P Gt APPALAILS WAL S 5t o
Co., Ltd. , dissolving 50 mg of the sample i 5 ml 6f a mixed solvent of
chiarofstipditd eiFIRe dt desdlopihgtinfitA Chisraftmsatty G chridl thé he

perceniage  afithe arsaRiing lactide compenegntia thedetal of the area of g

the polymer component and the area of the lactide component 15 in the

obtairfdY eRfRRtGFaf RRAS GitaBar(F bRy GRoupeREeRttatioR parts

by weight of the total of the components A and B.

The resin composition preferably has a stereo crystal
rate (S) of 80 % or more. The resin composition preferably
hasg a stereo ¢rystallization ratio (Cr) of 50 % oxr more. The
resin composition preferably has a sterec crystal rate (8)
of 95 % or more and a stereo crystallization ratio (Cr) of
50 ¥ ormore. The resin compositionpreferably has a carboxyl
group concentration of 30 eqg/ton or less. The resin
composition preferably has a lactide content of 0 Lo 600 ppm

by weight.

{(Embodiment 3)

A resin compogition comprising the component A, the
component B, the inorganic filler (component C) and the
amorphous resin {component D) and having a component A
content of 5 to 95 parts by weight, a component C content
of 5 to 100 parts by weight and a component D content of 1
to 100 parts by weight based on 100 parts by weight of the
total of the components A and B is preferred. A molded

article of this resin composition may be used in housings
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The sample was dissolved in purified o-cresol in a nitrogen gas stream
and titrated with an ethanol solution of 0.05 N potassium hydroxide using
Bromocresol Blue as an 20 indicator. (5) stereo crystal rate (S) The
stereo crystal rate (S) was obtained based on the following equation (1)
by measuring the melting enthalpy with DSC (TA-2920 of TA Instrument
Co., Ltd.). 25 S (%) =(AHmMs/AHmMSs)/(OHMh/4Hmh + iHmMs/iHmMs) (1)

(Otdnss1 203 A9 AN sk Jiah AHBM= dnelting enthalpy 1 afmeling The
point of stereocomplex and AHmh = melting enthalpy of homocrystal) (6)

stYRbIGF st Ztibh PG TER SEPredted EX BryaiZiAgPas . heat

(?f)ﬁwggt@m?@em%rﬁ?e ﬁg&!@y&gak@qg@@wg@%ﬁom?&@)toa{dEisci
of the Integral Intensities of diifraction peaks deriyed from the
SHBFEBBRTHIE oy SETWAth APpEATER: 62516207 0 and 24.0 0

and the integsakiptansity HHovof @ giffragtion 65 i peakdedveddromiane - based
homacrystal which appeared at 20 = 16.50 in_a diffraction intensity. profile,

i S B B B et CHIREAS the ROTACF Lo HUBG0R e " Lane
X-rdy difération mapparbtussef Rikagakuddenki Cog, btdd 5(Measorement) are
copditions X-ray source: Cu-Ka line ( ocal mirrqr) Output: 45 kV. x 70

R R R R e e R R R Y Sl B o
tinog: mlminmcae_(%)szlaseiﬂ_(@lsci _Pﬁamuémcz)m@azstmlsmhange
1St 53 anddsiilbndide /s e Niegal ineRaN.tAdMACIYN amounc
peak at 20 =12.0 , 20.7 or 24.0 .) 15 3. The physical properties of the

reSifi donipoditiord aRd fiie mMyld e agtitle Pefe theaisuldP bpaive followimg 1 oht

mefhodse(1) Stareosrysialrate4ghbis wag measuged by the same y che
method as that for the 20 polylactic acid. (2) Stereo crystallization ratio
tioxidant (component H) is further contained in an amount
(CPP: ioxid ( ) is £ h ined
of 0.01 to 5 parts by weight based on 100 parts by weight
of the total of the components A and B. The carbodiimide
compound (component J) is preferably contained in an amount
of 0.001 to 5 parts by weight based on 100 parts by weight
of the component B.
The regin compesition preferably has a stereo
crystallizationratio (Cr) of 50 % or more and a stereo crystal

rate (S) of 80 % or more. The resin composition preferably

has a carboxy group concentration of 30 eqg/ton or less.

(Embodiment 4)

A resin composition comprising the component A, the
component B, the inorganic filler (component C), the
bromine-kased flame retardant (component D) and the
antimony-based flame retarding aid (component E} and having
a component A content of 5 to 95 parts by weight, a component
C content of 5 to 100 parts by weight, a component D content
of 5 to 80 parts by weicght and a component E content of C
to 30 parts by weight based on 100 parts by weight of the
total of the components A and B is preferred. A molded

article of this resin composition is excellent in flame
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This was measured by the same method as that for the polylactic acid.
(3) Lactide content 25 This was measured by the same method as that for
the polylactic acid. (4) Chemical resistance of molded article The molded
article was immersed in toluene, dichloromethane, THF, acetone,
ethanol, 20 % sulfuric acid 30 and 10 %:NaOH and kept at 25 C for | day
to check its appearance and weight change for evaluation based on the
followiag denitetia. Theweight change fatecwas altaires by measusngeathe

difference from the initial weight_after the chemical was lightly wiped off
from the ex rgct%aﬁr#gfgearatr%&%.e 66 0 a]l%%o}ﬂ“?g aftfé (lrl‘%fv‘e%léﬁtg@na%%]é
ratelis d0r®ol tessantpappearand elremairs enchangeddd: absoltie valumhe

of weight change rate.is 10 % or less and appearance ch 5X:
i e e S R R TR

greatyreivryesyGy earboxyegroupreonceatratior ¥he sampte amscapacitor
dlsxg%gfeg,'&gﬁggl%%%g@' and tirated, W%Egs%?&é}ge%g&%%yé bobbins,

alc using phen thalein‘as 10 an indicator. ction
terfiparggiccnidandad The detlestort tarmpérature under load was

measured i, .accQ, Wwith ASTM-6 §o&1@ Aendin %%tr%gtﬁ eayal, ly a

modulus 15 The bending strength and the flexural modulus were ‘
mebistFéd i Bcordahied WAt RSTMETITE(8Y SUHasE Appeartpeashe H) is

glgssinesswas,measyed hased-AnH0SpRCUAT JNSEIRESS Fh vt s by weight
accordance with JISK710S. A sample having a 20 glossiness of lessthan

9ORFREE RRIJEP RATTRERPEDIS AhPA SAREIE havRE . §l6ssiess dfppnent

% gy morenwassjdgeskas acgeptables Asdor srpgihness: @ samplecferably
whose toych was better than that of a (PBT/glass) molded article was

judged-asHelepthnt aRti A 8HmBIE Whdse fotich WaS it BattdFtnaf 2sPased
thatrof the akovedmbidedeadicle wasytidged B8 unatceptalenponents A and

B. The antioxidant (component G) is preferably contained
in an amount of 0.01 to 5 parts by weight based on 100 parts
by weight of the total of the components A and B.

The resin composition preferably has a stereo
crystallizationratio (Cr) of 50 % or more and a stereo crystal
rate {S) of 25 % or more. The resin composition preferably

has a carboxyl group concentration of 30 eg/ton or less.

{Embodiment 5)

A resin composition comprising the component A, the
component B, the inorganic filler (compcnent C), the
bromine-based flame retardant (component D) and the
antimony-vased flame retarding aid (component E) and having
(1) a component A content of 5 to 95 parts by weight, a
component C content of 5 to 100 parts by weight, a component
D content of 5 to B0 parts by weight and a component E content
of 0 to 30 parts by welight based on 100 parts by weight of
the total of the components A and B and (ii) a carboxyl group
concentration of 50 eq/ton or less and a lactide content of

600 ppm or less by weight is preferred. A molded article
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(9) flame retardancy This was measured using S samples (thickness of

0.8 mm) by the subject 94 (UL-94) method of Underwriters Laboratories.

30 (10) hydrolysis resistance As for hydrolysis resistance, a sample

having a melt viscosity retention of 80 0 or more when it was treated in a
pressure cooker at 120C and 100 %RH fog 2 hours was judged as

acceptable (0) , a sample having a melt viscosity retention 67 of 85 % or
numéwﬁhﬁadgedfﬁ(ﬁmmﬁmﬁﬂﬂiaﬂdEa%ﬂm@eghﬂﬂﬁgﬁé@eﬁV§§@$“Yaraly
retention of Iess th r11f80 % WaihLJthged C? unaccep bIe ). éleer%i

stabil Ry 55 he melt abclq'%y is represente by me@ﬁ:wsc
theﬁmpleﬂs‘dmaﬁedlay%béafbrﬁ@amEMes:eAasaﬁnmI@dhaaszaInelirength
visepRln. feleniion,0L80.% IO Wag udded asaceeplable D). o8 ¢ son
melt sta |ty ISa para ort est |tyo a resin which s%a Sin the

10 appafitus when |ﬁ|shﬂuhdetlswriérpm melt $tbility Was rheregthanent

80 % dg canb t.a pr

W e aiaion Wab s T oe 3o 1 e WA qyed S @as in
exdelbat [N farPwheh the réfertionawaromertiahn 809 aheagemplehaving
was judged a5 unaceeptahle ga%?s)l&ﬂﬁ@h%ﬂ@'%w'ggfstfg;%%&'ge% the

(10) and (11), the melt viscosity was measured at 260
capifSBaph t16Bf TByo BRik Tl etd A«Pa’c&ﬁ&aﬁé@@/ﬁﬁms ¥Fanh”. When

(12 maneuntiof dissplved alkali metah20ptha amount e the: dissoMed ne above

alkali metal of the molded article was obtained by measuring the amount

of arHIKET SrEBarGiESsived iRt UET fireWiatet ifith 9 diGmic molding can

absaspsiopphetenaterafter thelmelded-aricleanas grRYNE: 1A B2 sition
flak aglcles and 10 ggof the obtained sa 5é)le 25 was immersed in 80 ml

of squar SUPE WaleF &BOCTGF 120 Minttss. WREH thB3holft ofhé contact

alkgiometal was 50 ppb or less, the sample was judged as acceptable

and when L?JQL ar%ount .was 1 %p % Iess it was dged as excellent.

When the amount was moret 6, i Was %U%’ %e%l z;%s ar: c‘::’c%%?attblg
preferably a compound represented.by the following formula

£ in

(1) or (4ii}.

CH3

CHZCHCHQ @-ﬁ: OCH2CHCH2 O—Q?Q—OCHZCHCHQ
CH,

(1)

In the formula (i}, n is an integer of 11 to 50.

T
{ome—),
om0 " _
o—oﬂz—@
Br

P {1i)

In the formula (ii), R is a hydrogen atom or methyl
group, p 1s an integer of 1 to 5, and m is an integer of 0
to 20.

The ester exchanoge inhibitor {component F) is
preferably contained in an amount of .01 to 5 parts by weight
based on 100 parts by weight of the total of the components
A and B. The hydrotalcite (component G) is preferably
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30 (13) amount of volatile gas The amount of a volatile gas generated

from the molded article when 10 g of the sample (5 mm2 flaky ground
product of the molded article) was heated at 150C for 60 minutes was
measured by gas chromatography. When the amount of the 68 volatile

gas was 10 ppm or less, the sample wag judged as acceptable. (14)

amount of warpage The amount of warpage of a box type molded article

5 having ledgtmok20@mumna width®f AB0tmnT;, goheight by Samphandased

i f d ' h t. t i
e D e L T 3 2n
vedsiorlTheo 7aurk tekt Sollioncotarmnrdivim ehfvriien twls used PRt erably
tracking. iesisiance Was,expIgssed by a, gomparative racking Ndex ¢ Thaseq

The measurement sample was a disk-like molded article having a
digmetéPoP 8D TP Ya e adhieknbstls? Paiii 185 116) ambtint @puponent B) .
generated gas An ASTM tensile test specimen was formed by injection
molding under certain conditions and freeze ground to a particle size of
20(FMRBPEFate & sample. After 0.6 g of the sample was collected and

left in 2 22xmf-bgad spase &k 20 150 fard-haumthergeneraigghernWas, the

measured by gas chromatography, The weight of the generated gas was
eXprERISH ppin baEEd BRAREIEIGht of thE SarpRERRAGH Cthe ambbft
ofihergas svas, 10 ppIsaicless tbwasjtdges-ap Slomgas propseity”. 25
Measurement condi iorgi'; Apparatus; Perkin Elger HS-40XL, HP6890

CORMTTEATIAS 80 Mt =628 HimD K 2625 (HOFERpephufe o< the
eleyationaconskitian; BOE=(2 rhinmiesien i 0E)mime RB8OCHF0minutesp36nt A

withf 0 to 150 parts by weight, a component D content of 5 to
80 parts by weight, a component E content of 0 to 30 parts
by weight and a component F content of 0 to 5 parts by weight
based on 100 parts by weight of the total of the components
A and B is preferred. A molded article of this resgin
composition is excellent in flame retardancy, light
resigstance and melt stability. It is especially excellent
in pin striking strength and tap strength. The molided
article may be used in electronic parts, home electric
appliances and lighting parts. It isg particularly useful
for the cap of a fluorescent lamp.

The resin composition preferably has a pin striking
strength of 60 kgf or more. The pin striking strength is
a value when a jig having a guide portion with a diameter
of 1.8 mm and a length of 5 mm and a tapered portion with
an inclination of (15.0-1.8)/40.0 continuous to the guide
portion is inserted into a pin hole having a diameter of 1.9
mm in the cap of the flucrescent lamp at a rate of 300 mm/min.

The bromine-based filame retardant (component D) is
preferably a compound represented by the following formula

(iii) or (iv).
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a silver plate (15 mm x 20 mm x 0.2 mm) and heated at 200C 69 for 200
hours, the change of the color of the silver plate was checked. (18) light
resistance The sample was illuminated with two fluorescent lamps 5
having an output of 96 W at 80C from a distance of 20 cm for 100 hours
to measure its SE. When LE was 5 or legs, the sample had high
resistance to discoloration without a practical problem and was judged as
acceptable. (19) gntistatic ropecty 10 After the test sample was kep&at a
temperature gf 23G_and #'réjative humidity of 3

eleckif@dcn A A del GEMCHA2 T Ao CH,CHCH,
voltage of 10 km by wéingian HONESTMETER (Stati H-0140 o Shishido
Seidenki Co., Md* under thé same 15 conditioris as Above to Measufe the

time during which the charge voltage became half (half attenuation time)
When the half attenuation time was 30 seconds or less, the sample® s
judged as asceptablepAsdhe svalyation standard fordhe adhssioni®fe and/or
ordinary 20 dust, right after a disk-like sample was electrified at an
eleCir58EhA I BKPAHC  of 20 mm and an application voltage of 10 kV

until it wassatusatesl, iinvasyplaced aboye tolacco ash at a distance of 5

mm to check the adhesion of the tobacco ash. When the above half
attenuation time was 30 secondsX25 or legg4the adhesi%f ash was

rarely seen. (20)/Pstriking stren his is a piétriking strengti™ihen a
jig K @Ogu ‘@"sﬁ ith@ erlpf T} #A o@ OC(CHs)3
mm and a taperedportion Wit an nclinati f 5.0-1.8)/40.0

continuous to the guide portion is‘hserted intd a pi%hol nhaving a

diameter of 1.9 mm in the cap of a fluorescent lamp at a rate of 30 )
mm/min. It was measured by using the TCM-100 universal tensile tester

of MinevealZo.Fhad aWeien thein Serikidg steersgthneas 60 kgtomimee and/or
the A gample was-udged as acceptable. (21) tap strength

N is an integer of 3 to 12.

The ester exchange inhibitor (component G) is
preferably contained in an amount of 0.01 to 5 parts by weight
based on 100 parts by weight of the total of the components
A and B. The antioxidant (component H) is preferably
contained in an amount of 0.01 to 5 parts by weight based
on 100 parts by weight of the total of the compeonents A and
B. The antistatic agent (component J) is preferably
contained in an amount of 0.01 to 10 parts by weight based
on 10C parts by weight of the total of the components A and
B. The carbocdiimide compound (component K) is preferably
contained in an amount of 0.001 to 5 parts by weight based

on 100 parts by weight of the polylactic acid (component B} .

(method of manufacturing resin composition)

The resin composition of the present invention can be
manufactured by mixing together the aromatic polyester
{component A) and the polylactic acid (component B) and

optionally other components. The carboxyl group
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This is resistance to cracking when a tapped screw having a diameter of
4. 0 mm is driven into a screw hole having 5 a diameter of 3. 0 mm with a
force of 5 kgf . This was evaluated based on the number of samples which
did not crack out of 50 samples of the caps for fluorescent lamps. When
the number of samples which did not cragk was 50, the samples were
judged as acceptable. 10 (21) deformation resistance This is resistance

to CPRUKRTYWRER Anfd & & ap 18P Clftdr B chfit Raifh PEdibYa Halgey ton or

semigircularsection-isi ent onbed MBsugithatitds supedtqwayd-a siden1
opﬁ]osite to the center of the circle. This was evaluated based on 15 the
nu

0&? of $Bnipils RhicHedidHot crack out of 50 samples of the caps for
fluorescentiampsnbaarie nuraber of samples whiehudidoa hack Wasme ] t

50, the samples were_judged as_ acceptable. 20 Production Examples 1 |
a2 (ARG rE of RO SRR ALRF L IAE Gt oL BRES) 65 i xed
bytweighteftini actylate Wasmadded-io and keaciad nithi H0G patis der,
weight of L-lactide (manufactured by Musashing Kagaku Kenkyusho Co.
BT S of BB 00 7y AT B o A G L Feecor
atmosphefgha aneadtordadng erstirking biede bEhereafter the residaal which

i yosicmaraf 251G e BRIV, 1t v

into a chip to obtain po
obrgird¢ polll- 1A acidy afe BovsisowinlreTabkeol IRfodluefionhe resin is

Examples 3.and 4 (anufaciure of P°|ﬁ@?§laﬁﬁcaactj:%$%]i 20951y agent
PDLAZ2) 0.005 part by weight of tin octylate was addedto and 71 reacted
witht100 D arisiBy et df DR ctidl AT a6@red CBy Musdshinemogeneity

Kagaky enkyysho &6 e 1anticalRurit:af %@%"/@%rﬁéicgg%f%&wétwe

in a nitrogen atmosphere in a reactor having a stirring bl hereatfter,
thé PasidATal B 13EGF was removed at 13.3 kPa and the obtained product

was formeg:inig achipto ebtain-palydRdacticacidly Thephysical ude

P O e g e P st A A S Y P e g rae - o
co-polymerizing a glycidyl compound or acid anhydride, graft
polymers having an aromatic polycarbonate chain and organic
metal compounds, all of which may be used alone or in
combination of two or more.

The amount of the compatibilizing agent is preferably

15 to 1 part by weight, more preferably 10 to 1 part by weight
based on 100 parts by weight of the polylactic acid (compcnent
B) . When the amcunt of the compatibilizing agent is smaller
thanijartknfweight,theeffect<3fth@compatibilizingagent

is small and when the amount is larger than 15 parts by weight,

mechanical properties deteriorate disadvantageously.

(physical properties of resin composition)

The stereo crystal rate (8) of the resin composition
of the present invention is preferably 9C % or more, more
preferably 95 to 100 %. The stereo crystallization ratio
{Cr) of the resin composition of the present invention is

<,

preferably 50 % or more, more preferably 60 to 100 %. The
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10 Table 1 Production Production Production Production Production

Example No. Exam le 1 Example 2 Example 3 Example 4 PLLA1 PLLA2
PDLAI PDLA2 Tm (C) 176 174 176 175 Tg (C) 61 59 61 60 Mw (X 104)
13.313.1 13.3 13 Lactide (ppm by 350 1600 450 1500 weight) Production
Examples 5-1 to 5-4 The poly(L-lactic agjgl) obtained in each of Production
Examples 1 and 2, the poly(D-lactic acid) obtained in each 15 of

Progitictiay Examples-®and; saphicsphdric heid-awetal saltaosition of the

c iimide.and a crystal.nucleating agent shown below were kneaded
e R R T L o o
NAZELE phabploddacid Mmetal salt {AdekastZbNA-A¢ UiRDEKALROCHmE the

'—thQQHnSH}{qﬁéQEit%%‘F%%O&é!Q %ﬁ%@é%‘@ﬁ&@ﬂ%%%”&Qcﬁﬁg‘ﬁéa}ably 0

salt (Adekastab NA-71 of ADEKA Co., Ltd. (formerly Asahi De Kogyo
K1) PEA-Prea b ditide [Carsadilir eAer abNigshinbodhdushiesy IWe} ght -
25 El: crystal nucleating agent (calcium silicate) E2: crystal nucleating

agent (talc) To add the crystal nucleating agent, it was supplied 72 from
théMrdttedd pokisteedouble-screw kneader. To add the carbodiimide, it

was supptiggfrorths sesppd feed partogtthedaybie serew kneadsry The

above components were melt kneaded together at a cylinder temperature

of TEOT RSB HRAIBATRIdER WAL EFhded o 3 aR@n BavaiRided to

tank:and the sirand was getiwih@iehip £Uiterte RBtIR a CRIBHERAS JOknown
obtain a resin composition., Thegggsical properties, of the obtained resin,

OGS TS ARSS e PR 2 F90 TABIc 2 fpar P BrdHuciBR Z=51n
Produptier ExampiesNecEdathple 24 it is molten and one in which

it is compressed and welded may be employed but injection
molding, extrusion molding, blow molding, foam molding and

press molding may be advantageously used.

Examples

The following examples are provided for the purpose
of further illustrating the present invention but are in no
way to be taken as limiting.

1. resin

The Duranex 2002 of Win Tech Polymer Co., Ltd. was used
as PBT.

2. The physical properties of the polylactic acid were
measured by the following methods.
(1} melting point (Tm), glass transition point (Tg)

In the present invention, the melting point {(Tm} and
the glass transition peint (Tg} were obtained by measuring
the melting peak and the inflection point of heat capacity
of the polylactic acid with DSC (TA-22820 of TA Instrument
Co., Ltd.) when the polylactic acid was heated at a
temperature elevation rate of 20°C/min.

(2) weight average molecular weight (Mw)

The weight average molecular weight (Mw) was measured
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scPLA name scPLAI Poly(L-lactic type PLLAL1 acid) parts by weight 50
Poly(D-lactic type PDLA1 acid) parts by weight 50 Composition

Phosphoric type - acid metal salt parts by weight - Carbodiimide type LA-1
parts by weight 1 Weight average (X104) 14.6 molecular weight (Mw)
content content (ppm by weight) 62 Caghoxyl Physical group (eg/ton) 1
properties concentration Stereo crystal rate (s) 85 (S) Stereo crystallizati
(OYBOS B Fate (CHMERRg HoiT (TM)YT) 186/2Hodax] Warbodilide ofn the

Nigghinopdacliiies e  Atusnan ket 16 2 S RGH N QKM 5o
~Om~iSCUOQ CHNOOH PaWU) GL10P,in0arWH
11wraf eNeple in 5 ml of a mixed solvent of chloroform and

HFIP and develcoping it with chlorcform at 40°C. The weight
average molecular weight (Mw) was calculated in terms of
polystyrene.

(3} lactide content

The lactide content was measured by setting the
GPC-804L column of Shodex Co., Ltd. in the Allience GPRC
apparatus of Waters Co., Ltd., dissolving 50 mg of the sample
in 5 ml of a mixed solvent of chloroform and HFIP and
developing it with chloroform at 40°C, and the percentage
of the area of the lactide component to the total of the area
of the polymer component and the area of the lactide component
in the obtained chromatogram wag obtained.

{4) carboxy group concentration

The sample was dissolved in purified o-crescl in a
nitrogen gas stream and titrated with an ethanol solution
of 0.05 N potagsium hydroxide using Bromocresol Blue as an
indicator.

(5) sterec crystal rate (8)

The stereo crystal rate (8) was obtained baged on the
fellowing equation {1) by measuring themelting enthalpy with
DSC (TA-2920 of TA Instrument Co., Ltd.).

S (%) =(AHms/AHms") / (AHmMh/AHmh® + AHms/AHms®) (1)
(AEms® = 203.4 J/g, AHmh® = 142 J/g, AHms = melting enthalpy
of melting point of stereocomplex and AHmh = melting enthalpy
of homocrystal)

{(6) stereo crystallization ratio (Cr)

The stereccomplex crystallizing ratic (Cr) was
obtained based on the focllowing eguation {2) from the total
XIge; of the integral intensities of diffraction peaks derived
from the stereocomplex crystal which appeared at 20 = 12.0°

20.7°% and 24.0° and the integral intensity Iy of adiffraction
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-010 OEaaNHNOfdPialINIMOOJ SA'7SSUaoOHdNOOT
PawU)P4LOPaLnZOHWOHtoHHNN NO)h lOaUHN'Ea
a,'QHHNOrdasaM00OJ ,I'nUaOQOOHN PawWwU]PaN
PaL)HOtoHH N_4-1 ttAO pa)p3Q~vC A?7A?A3,41U OO
a~oH Cu+~AA9CR,3vtoNU) a)A ia) HH-H 4-1~4(d_ (d41
Q~HUICU)IdrdUv1 L)a)a)1ll "1I0EO.)rdr~Ord NH (druUdTi

atgLElherPred from a homocrystal which appeared at 20 = 16.5°
in a diffraction intensity profile in the eguator direction
obtained with the ROTA FLEX RU200B type X-ray diffraction
apparatus of Rikagaku Denki Co., Ltd.
Measurement conditions
X-ray source: Cu-Ka line (confocal mirror)
Output: 45 kV x 70 mA
S8lit: 1 mm tc 0.8 mm in diameter
Camera length: 12C mm
Integral time: 10 minutes
Cr (%) = EIgci/ (ZTgci + Imw) X 100 (2)
(ZIsci = Tscr + Igez + Isen, and Iges (1 =1 to 2) is the integral

intensityofadiffractionpeakat 20=12.0°, 20.7° or 24.0°.)

3. The physical properties of the resin composition and
the molded article were measured by the following
methods.

(1) Stereo crystal rate (S}

This was measured by the gsame method as that for the
polylactic acid.

(2) Stereo crystallization ratio {Cr)

This was measured by the same method as that for the
polylactic acid.

(3) Lactide content
This was measured by the same method as that for the

polylactic acid.

(4} Chemical resistance of molded article
The molded article was immersed in toluene,

dichloromethane, THF, acetone, ethancl, 20 % sulfuric acid

and 10 % NaCOH and kept at 25°C for 1 day to check its appearance
and weight change for evaluation based on the following

criteria. The weight change rate was obtained by measuring
the difference from the initial weight after the chemical

was lightly wiped off from the extracted molded article.
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F&5 UQGRLPMMURLD "b%%@%’i‘i‘@'%&ﬁ%é ?%%étg@cfﬁ‘@eér ess and

polylactic acid (component B) obtained in each of Production Examples 5
artPPBI 1BEIRE (BERMER2 00241 aNFEFech Polymer Co., Ltd.)

(Companeni A)Wete fixed pgether IaRneight ratio shown in Jable.3. ang

dried at 120C for 5 hours and kneaded together by means of a
dRBREERAF RN SRR cylinder temperature of 250C and a feed rate

of 2 kgdw 4@ obtain fres) e@mpesiyar. the measkhementrasiis afihe 10 5
physical properties of 10 the obtained resin compositions are shown in
Ta%?é: 3% %agﬁ%ﬁweeog@%ﬁ\t&é’mSg@ﬁgﬁ’fwere injection molded at a mold
tertperatareoki 106 fans clanaping timecab2iminutes. The obtained
molded arjgles wers white.a00.1ach 8 9994.508R8 F4 P 8oho1 and titrated
with a 0.01 N NaOH benzyl alcohol using phenolphthalein as
an indicator.
(6) deflection temperature under load
The deflection temperature under load was measured in
accordance with ASTM-648.
(7) Dbending strength, flexural modulus
The bending strength and the flexural modulus were
measured in accordance with ASTM-7%0.
(8} surface appearance
The glossiness was measured based on 60° specular
glessiness in accordance with JISK7105. A sample having a
glossiness of less than 90 % was judged as unacceptable and
a sample having a glogsiness of 90 % or more was judged as
acceptable. As for smoothness, a sample whose touch was
better than that of a (PBT/glass) molded article was judged
as acceptable and a sample whose touch was not better than
that of the above molded article was judged as unacceptable.
(9) flame retardancy
This was measured using 5 samples (thickness of 0.8
mm; by the subject %4 (UL-94} method of Underwriters
Laboratories.
(10) hydrolysis resistance
As for hydrolysis resistance, a sample having a melt
viscosity retention of 80 % or more when it was treated in

a pressure cooker at 120°C and 100 %RH for 2 hours was judged

as acceptable (()), a sample having amelt viscosity retention
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JJUo EInaEmC) fdaOU-iOrf0 kuOUAUAOOO WWMTd (~
ff~NWri H43JJ0Pv rdP4Orlurio WUOOAUAOO0O toNId
rdtdONNTi a)a ariama XPaO .-IO - 1UouAOA000 v)NfdN fd
rd MNm a) 04 ~2, r:N9P4CrdNO%‘3ala) -4kPA4UHUMIQWUDO

UoﬁfOQ%O%O grfdr&ch% Nlé%r%%%éﬁois excellent (©) and a sample

having a melt viscogity retention of less than 80 % was judged
as unacceptable (X).
(11) melt stability

The melt stability is represented by melt viscosity
retention after the sample is heated at 260°C for 10 minutes.
A sample having a melt viscosity retention of 80 % or more
was judged as acceptable ((J). The melt stability is a
parameter for the stability of a resin which stays in the
apparatus when it is molded. When the melt stability was
more than 80 %, it was judged that the sample can be molded
without a problem. When the retention wag higher than 85 %,
the sample was judged as excellent {©) and when the retention
was lower than 80 %, the sample was judged as unacceptable
(X,

For the evaluation of the above items (10) and (11),
the melt viscosity was measured at 260°C by the capillograph
10 of Toyo 8eiki Co., Ltd. in accordance with JIS K7199.
(12} amount of dissolved alkali metal

The amount of the dissolved alkali metal of the molded
article wag obtained by measuring the amount of an alkali
meral digsolved into super pure water with an atomic
abgsorpticn photometer after the molded article was ground
into 5 mm® flaky particles and 10 g of the cbtained sample
was immersed in 80 ml of super pure water at 80°C for 120
minutes. When the amcocunt of the alkali metal was 50 ppb or
less, the sample was judged as acceptable and when the amount
was 10 ppb or less, it was judged as excellent. When the
amount was mere than 50 ppb, it was judged as unacceptable.
{(13) amount of wvolatile gas

The amount c¢f a volatile gas generated from the molded
article when 10 g of the sample (5 mm® flaky ground product
of the molded article) was heated at 150°C for 60 minutes

was measured by gas chromatography. When the amount of the
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~-FCOW-Ha)u00O)a4d4-rududm-HNa) P+0.l10NHUI0)'y 1) a)
l)mcx~Zamu~ 13Q) E.~0U)o zz0fl OuO)U.l ipwlCO Cd
PdtoR rdrda)0 SCrdO0Oa)O WxuW, U 77 Examples 8 to 11
ThetaRiA2 (cempenaentll) phtained iheeach ofiRroduetidie was judged as

acceptable.
(14) amount of warpage

The amount of warpage of a box type molded axticle
having a length of 200 mm, a width of 130 mm, a height of
50 mm and a thickness of 3 mm was measured to confirm the
effect.
(15) tracking resistance

This was evaluated in accordance with IEC bPubl. 112
(3™ version)-1979. A test solution A {ammonium chloride)
was used. The tracking resistance was expressed by a
comparative tracking index (CTI). The measurement sample
was a disk-like molded article having a diameter of 50 mm
and a thickness of 3 mm.
{16) amount of generated gas

An ASTM tensile test specimen was formed by injection
molding under certain conditions and freeze ground to a
particle size of 200 um to prepare a sample. After 0.6 g of
the sample was collected and left in a 22 ml head space at
150°C for 1 hour, the generated gas was measured by gas
chromatography. The weight of the generated gas was
expressed in ppm based on the weight of the sample. When
the amount of the gas was 100 ppm or less, it was judged as
“low gas property”.
Measurement conditions:
Apparatug; Perkin Elmer HS-40XL, HP6890
Column; TC1701, 60 mm, IP = 0.25 mm, If = 0.25 um
Temperature elevation condition; 50°C (2 minutes) -
16°C/min — 280°C {iC minutes)
Detector; FID
(17) metal contamination

After the sample (pellet) was fully dried and 50 g of
the pellet was kept airtight in a glass vessel together with

a silver plate (15 mm x 20 mm X 0.2 mm) and heated at 200°C
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Examples 5, PET resin (Duranex 2002 of Win Tech Polymer Co., Ltd.)
(component A) and an antistatic agent (N) were mixed S together in a

weight ratio shown in Table 4, dried at 120C for 5 hours and introduced

into a double-screw kneader from the first feed port. Further, an ester
exchange inhibitor (D) was introduced fs@m the second feed port. These
components were kneaded together and extruded into a pellet 10 at a
cyfifider fimpératifre S0t anas fled-fate 8P2%/RE The phydicar plate
prepertiesLofithe obtained pellets are shown in Table 4. Then, the pellets
were injection molded at a molded temperature of 110 C for a clamping

timé ¥ 2 mFtteSRTIRER"48 white molded articles having a good shape.
The evaluatiengesiisofthe physieabpropariesef theomolded-agicdes 1amps
are shown in Table 4. The tensile strengths of the molded articles were 50
to'B5 MER, Whid pRoves that the mdlletCarticlos FRdR FddfieRAly gt 0 om
stfength o Thesnaldetartielesdiad iexcellent hydealyis resistanee, [ovss, the

valalile gas praperty, and low dissolved alkall metalproperty which are the
edSental physical properties o a siicon water carrier.> By ir\“’g% Ohioritc

palymet antistaficabértsuitaw2s polybiker estermamide:; alyhelded
a”ii(il?)hac{’ﬂ'%%%@tﬁﬁtéc é)rrg%eeer ())GB%OW dissolved alkali property and low

contamination property tan ained. The ester exchange inhibitors
and the aAtfstatic Hgerftegsedane given beétew 30DA: estgresxatangef 23°C

inbibitor, (3cidig sodium, mefaphosrhate oof%RafS@rSB%eh%qgrgtd-h@%s%ter
exchange inhibitor (dihexylphosphonoethyl acetate DHPA) PEEA:
arftistaticradeit @palycthieE e S1eF Bftlde sREIRLRCZS BIX0PSanjorm and an

Cheical Industies, 1id J& AA ¢ M- 1L L@ 84.0450NESTVETER (Static
H-0110 of Shishido Seidenki Co., Ltd.) under the same
conditions as above to measure the time during which the
charge voltage became half (half attenuation time). When
the half attenuation time was 30 secconds or less, the sample
was Jjudged as acceptable.

Ag the evaluation standard for the adhesion of oxrdinary
dust, right after a disk-like sample was electrified at an
electrode-sample distance of 20 mm and an application voltage
of 10 kV until it was saturated, it was placed above tcbacco
ash at a distance of 5 mm to check the adhesion of the tobacco
ash. When the above half attenuation time was 30 seconds
or less, the adhesion of ash was rarely seen.

(20) Pin striking strength

This is a pin striking strength when a +jig having a
guide portion with a diameter of 1.8 mm and a length of 5
mm and a tapered porticn with an inclination of
(15.0-1.8)/40.0 continuous to the guide portion is inserted
into a pin hole having & diameter of 1.9 mm in the cap of
a flucrescent lamp at a rate of 300 mm/min. It was measured
by using the TCM-100 universal tensile tester of Minevea Co.,

Ltd. When the pin striking strength was 60 kgf or more, the
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sample was judged as acceptable.

(21) tap strength

This 1s resistance to cracking when a tapped screw
having a diameter of 4.0 mm is driven into a screw hole having
a diameter of 3.0nmmwitha force of 5kgf. This was evaluated
based on the number of sampliles which did not crack out of
50 samples of the caps for fluorescent lamps. When the number
of samples which did not crack was 50, the samples were judged
ag acceptable.
(21) deformation registance

This is resistance to cracking when a molded cap for
a fluorescent lamp having a halved semicircular section is
bent only 3 mm such that it is curved toward a side opposite
to the center of the circle. This was evaluated based on
the number of samples which did not crack out of 50 samples
of the caps for fluorescent lamps. When the number of samplies
which did not crack was 50, the samples were judged as

acceptable.

Production Examples 1 and 2 (manufacture of poly{L-lactic
acid}: PLLALl and PLLAZ}

0.005 part by weight of tin octylate wag added to and
reacted with 100 parts by weight of L-lactide (manufactured
by Musashino Kagaku Kenkyusho Co., Ltd., optical purity of
100 %) at 180°C for 2 hourg in a nitrogen atmosphere in a
reactor having a stirring blade. Thereafter, the residual
lactide was removed at 13.3 kPa and the obtained product was
formed into a chip to obtain poly(L-lactic acid). The
physical properties of the obtained poly(L-lactic acid) are

shown in Table 1.

Production Examples 2 and 4 (manufacture of poly(D-lactic
acid): PDLA1l and PDLAZ)

0.005 part by weight of tin octylate wag added to and



ZvpbOOv4l -j04V) (D ti-~tord--i ~00.UU-H>10-R U)0 Sa-ri
rH>rordbU>, >I--bi~u0-Hul4 (1)4J(dUUUUCdU)0OE -~-W
0O0SCCrO10H4 7-W-H>1 FC~+AulUOOOU-ri0ogs~rirt aa-
H~4>1-HAU4J1J>row PaWU.s~u00.ukrurlro00.~"U\m
g+J.ur5rd0rd0>1EETIO U2FC¥V-,4FCnOuaxFC(FCroO 0
00 -H.{,0Q4 u4l0-H-HOW ~ co’X S~0q0OUW UIE uz0 H4_|
X Yl P0G W ke W 800 Examples 12,10; 16 7 Q- pas by weight ohthe ractured

scPLA2 (component B) obtained " in Production Example 5-2 and 30 parts
byWelGht BF PHETO ST X E8nimErt AR tDtranex 20b2 o Wi Fkhpurity of
Palymet CacltddoB were mixed tngeiherand died-a5L20GHR63M0MIS in a
types and amounts (based on 100 parts by weight of the total of the
COnBGTEHEs PEEARB) HO W i Fsb B F6Fan SRS &R A5Rge inhfbitorsidual
(D) aa etystalmucleating egent (E) andan aﬁﬁbtiﬂé%b%)a\&@%iaﬁ%a%ct was
fram the second feed part, and 10 further maontanic_acid wax (0.5 part
weRHPB S 5 10" s by viRGTLEY (HE 1Bt APG e St ifine A e
Bphas iadde g fropetheithsddeedpotianst knsadesl with Himahdaveacid) are

shown in Table 1.

10 Table 1
Production Production | Production | Production Production
Example No. Example 1 | Example 2 | Example 3 | Example 4
PLLAL PLLAZ2 PDLAY PDLAZ
Tm (°c) 176 174 i76 1758
Tg (°C) 61 59 61 60
Mw (X 10%) 13.3 13.1 13.3 13
Lactide égg’ghg 350 1600 450 1560
Producticon Examples 5-1 to 5-4
The poly (L~lactic acid) obtained in each of Production
Examples 1 and 2, the poly(D-lactic acid) obtained in each
15 of Production Examples 3 and 4, a phosphoric acid metal salt,
a carbodiimide and a crystal nucleating agent shown below
were kneaded together in a weight ratio shown in Table 2 to
obtain a resin composition.
NA-11: phosphoric acid metal salt (Adekastab NA-11 of ADEKA
20 Co., Ltd. {formeriy Asahil Denka Kogyo K.K.))
NA-71: phosphoric acid metal salt (Adekastab NA-71 of ADEKA
Co., Ltd. ({(formerly Asahi Denka Kogyoc K.K.))
LA-1: carbodiimide (Carbodilite LA-1 of Nisshinbo Industries,
Inc.)
25 El: crystal nucleating agent {(calcium silicate)
E2: crystal nucleating agent (talc)

To add the crystal nucleating agent, it was supplied




components at a cylinder temperature of 250 C and a feed rate of 1 kg/hr
to obtain a resin composition. The physical 15 properties of the obtained
resin compositions are shown in Table 5. The obtained resin
compositions were injection molded at a mold temperature of 110C for a
clamping time of 1 minute for a composi,/tion containing the crystal
nucleating agent 20 and for 2 minutes fof 4 composition containing no

crystal nusleatingagente dhsahtaipedmaldgd adicles.yere,whije - andry 544

had a good shape. The physical properties of the obtained molded

arficlEs SR RABwHIR S8ibld 5 “Frie Mblked gAideLEREeRESIRME (Bpmd port
meJt stahiligrand bydolysisidtesistanceradire;a lovnissReBRe re melt

brittle temperature of -30 to 40C. Although they were unreinforced and

flafiE At Edaht IR Wi judged tif th&y Rad hroRREa BRI protries the
fotheadelding-obalectric and-eleciranic pars of eplicahBQ fiberieoser tank,
tubesd'I:t e following.ester excfgaﬁe inhibitors, cr(%/stal nucleatincgh?[gents ,
and shtioxidant ware J5ad. Btredtsr x@hg%g@in Bifor (a&igiCodtam @ chip
metapiosphate: amanafaetsieddynipasa Shoei CoTHabh§k iRAlesiesperties
exchange inhihitor (dihexylphosphonoethyl acetate DHPA) El: crystal

nu%?ea |n8 a%é%? %clél é?ur%s‘% licate Mmant u%)(%tju‘raer%jS b?/rﬁal?ﬁé}fgskléo?ﬁ& G)E 2.
5 E2: crystal nucleating agent (talc, P-2 of Nippon Talc Co., Ltd.) Fl:

hindered phenol-based antioxidant (n-octadecy!l
3-(3',5'-di-t-butyl-4'-hydroxyphenyl)-propionate) LUN HaaONH ar0OW
\LhnOLN\NOOOLo XUONHIM OMLIWNMO(~O[yWOHiO

HN (c)(c)Il)Ln
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Or-10rfOHN (@ (@) rimN A) o-Hla) _0 04Lnp,p.,IR.GO Q)rlr
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Table 2 (part 1)
Production
Production Example No. Example
5-1
scPLA name scPLAL
Poly(L-lactic | CYP® PLLAL
acid) parts by weight | 50
Poly (D-lactic | FYP€ PDLAL
acid) parts by weight | 50
Composition ,
Phosyphoric type -
acid metal
salt parts by weight | -~
type LA-1
Carbodiimide
parts by weight |1
Weight
average 4
molecular (x10°) 14.6
welight (Mw)
Lactide .
content (ppm by weight) | 62
Carboxyl
Physical group . (eg/ton) 1
roperties concentration
P Stereo
crystal rate (%) 85
{5)
Stereo
crystallizati | (%) 60
on ratio (Cx)
Melting point o
(Tm) {("C) 180/221
ILA-1: Carbodilite of Nisshinbo Industries, Inc.
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00~a)uqO4ENEH41WO0PNOO Xrid Pa 83 Examples 17 to 20 A
polyester elastomer was added in an amount of 5 parts by weight based
on 100 parts by weight of the total of the components A and B in place of
montanic acid wax in Examples 5 13 to 16 and treated likewise to obtain a
resin composition. The physical propertjes of the obtained resin
compositions are shown in Table G. The obtained resin compositions
wErESIRfeEEdn Indlded at a mold temperature of 110C for a clamping time
of 1 mInu%phéogegp@gmgﬂ@mgwfﬁ%{eelﬁél Lhe physicalpropgrtieg of

the obtained molded articles are shown in Table 6. The obtained molded
arfieled\iéé eeefiéstii(OfinPmefustabiity Srdupdlysis rxistBRce BAEin
haghhighragldabily Andrimpaet sirengitit wasdudged that the Jpeldgdn« a)

articles 15 were preferred for the molding of car hinged connectors. The

foll6wid pEFESIEIIR SR I8 ) b ek ey S RRMBItAs TR Merydtafir ied

nugleating°ageris (B) araantioxidant éewerebspt: H&-Ebdl: pelyestess o

elastomer (TR-EL-1 of Teijin Ltd.) 20 DI: ester exchange inhibitor (acidig

SO R AphGYpRafRA Avdn Graciu ety RaSa SIS - iRl PH 2 2ltdr and

exchaege imibioro(glinexytphespheneetbyt aceiatee PHP Ak 68/stalon .

nucleatingr% ent (calcium silicate m r%ufac ured 2%}?)/ Na%raitesk Co.,

Ltd.) E2: crystal nogieafifg agent Al P 2rof Rip SR FaitoP ToRS i es of

hihtieredqitzenot-Hased antioxidants(hedeiadeeyte shown in Table 3.

S35 B DN BRI WL RN YR O3 Hh 1 dea
at ameld temperature of 110°C for a clamping time of 2 minutes.

The obtained molded articles were white and had a good shape.
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the first feed port. Further, an.ester exchange inhibitor
(D) was introduced from the second feed port. These
components were kneaded together and extruded intc a pellet
at a cylinder temperature of 250°C and a feed rate of 2 kg/hr.
The physical properties of the obtained pellets are shown
in Table 4.

Then, the pellets were injection molded at a molded
temperature of 110°C for a clamping time of 2 minutes to obtain
white molded articles having a good shape. The evaluation
results of the physical properties of the molded articles
are shown in Table 4.

The tensile strengths of the molded articles were 50
to 55 MPa, which provesg that the molded articles had
sufficiently high strength. The molded articles had
excellent hydrolysis resistance, low volatile gas property
and low dissolved alkali metal property which are the
esgential physical properties of a silicon wafer carrier.
By using a nonionic polymer antistatic agent such as
polyether ester amide, a molded article having antistatic
property, low dissolved alkali property and low
contamination property can be obtained.

The ester exchange inhibitors and the antistatic agent
used are given below.

Di: ester exchange inhibitor {(acidic sodium metaphosphate
of Rasa Shoei Co., Ltd.)

D2: ester exchange inhibitor (dihexylphosphonoethyl acetate
DHPA)

PEEA: antistatic agent (polyether ester amide, Pellestat



the residual lactide was removed under reduced pressure, and 10 the
obtained product was formed into a chip to obtain poly(L-lactic acid) . The
obtained poly(L-lactic acid) had a weight average molecular weight of
130,000, a glass transition point (Tg) of 63C and a melting point of 180C.
15 Production Example 7 (manufacture o7f poly(D-lactic acid)) 0.006 part
by weight of tin octylate and 0.37 part by %veight of octadecyl alcohol were
adgded 10 andggactedmithn JQpartaiby weighy of Prlactide (manufactured
by Musashino Kagaku Kenkyusho Co. , Ltd. , optical purity of 100 s) at
190C 20 for 2 hours in a nitrogen atmosphere in a reactor having a
stirring blade, 0.01 part by weight of an ester exchange inhibitor
(dihexylphosphonoethyl acetate DHPA) was added, the residual lactide
was removed under reduced pressure, and the obtained product was
formed into a chip to obtain 25 poly(D-lactic acid) . The obtained
poly(D-lactic acid) had a weight average molecular weight of 130,000, a
glass transition point (Tg) of 63C and a melting point of 180C. Production
Example 8 (manufacture of stereocomplex 30 polylactic acid) After 50
parts by weight of the chip of the poly(L-lactic acid) obtained in
Production Example 6 and 50 parts by weight of the chip of the
poly(D-lactic acid) obtained in Production Example 7 were weighed and
well mixed 86 together, the resulting mixture was kneaded and extruded
into a strand in a water tank by the Laboplastomill S-is at a screw
temperature of 260C, and the strand was taken out from the water tank
and formed into a chip with a chip cutter to obtain 5 a stereocomplex
resin. The obtained stereocomplex polylactic acid had an Mw of 125, 000,
a Tm of 180C and 223C and a stereo crystal rate (S) of 65 %. Production
Example 9 (manufacture of phosphate-containing 10 sterecomplex
polylactic acid) After 50 parts by weight of the chip of the poly(L-lactic
acid) obtained in Production Example 6 and 50 parts by weight of the chip
of the poly(D-lactic acid) obtained in Production Example 7 were weighed
and well mixed 15 with 0.5 part by weight of a phosphoric acid metal salt



(Adekastab NA-11 of ADEKA Co., Ltd. (formerly Asahi Denka Kogyo
K.K.), the resulting mixture was kneaded and extruded into a strand in a
water tank by the Laboplastomill S-15 at a screw temperature of 260C,
and the strand was taken out 20 from the water tank and formed into a
chip with a chip cutter to obtain stereoc

obtained stereocomplex polylactic acid ha

nplex polylactic acid. The

1 an Mw of 125 OOO a Tm of
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part by weight of calcium silicate (manufactured by Nakaraitesk Co., Ltd.)
were kneaded together by 25 Laboplastomill at 250C and a feed rate of 1
kg/hr to obtain a resin composition. The obtained resin had a stereo
crystal rate (S) of 100 %. The obtained resin composition was injection
molded at a mold temperature of 1100C4fgra clamping time of 1 minute to
obtain a molded article. The obtained 30 molded article was white and had
a Sterew thystdl 2ate(S) 6of 100 % and a good appearance. The evaluation

Its of i ical_resjst in Table 7. C [ .
Erample 1 B8 B0 ety B o (kA e e G e
Productiof ExanpleE&angd 50 paissimiwdightoftRBIyresin giDurah@BT resin
Egggo%p\gﬁéﬁ%c% OMH%Q&’X lztg()é’\’%rf W]ﬁ?dleéiclrlog%ﬂﬂ 7 Q¥ Co., Ltd.)

oplastomill at 250 C and a feed rate of 1 kg/hr 510 obtain a resin
CORFITsIfor ThetslainedTesrrcspeasition whdlinfeclion nfolbedsga types

maldfemperatre of 1108 for & ¢lamping imgof d-minites 1o oRAIL AL 51 of

molded article. The obtained molded article was whiteé and had a good
appeAraRER R Faltidtih FesbCuritd Bhemhed A Pfesitafdearéxchange

shommiipikable (pl 9 9 %% X11 800 82¢anyd Qa0 (ih ELdd 1N
O OUWHIANIOHO coWNHOM Ntal$Urd S4 0O NOOOOOOO
antioxidant (¥) were added from the gecond feed port, and

a
further montanic acid wax (0.5 part by weilght based on 100
parts by weight of the total of the components A and B) was
added from the third feed port and kneaded with the above
components at a cylinder temperature of 250°C and a feed rate
of 1 kg/hr to obtain a resin composition. The physical
properties of the obtained resin compositicns are shown in
Table 5.

The obtained resin compositions were injection molded
at a mold temperature of 110°C for a ¢clamping time of 1 minute
for a composition containing the crystal nucleating agent
and for 2 minutes for a compesition containing no crystal
nucleating agent. The obtained molded articles were white
and had a good gshape. The physical properties of the obtained
molded articles are shown in Table 5. The molded articles
were excellent (@) in melt stability and hydrolysis
resistance and had a low-temperature brittle temperature of
-30 to 40°C.

Although they were unreinforced and flame retardant,
it was judged that they had preferred physical properties
for the molding of electric and electronic parts or optical
fiber loose tubes.

The following ester exchange inhibitors, crystal
nucleating agents and antioxidant were used.

D1: ester exchange inhibitor {acidic sodium metaphosphate

manufactured by Raga Shoei Co., Ltd.)



UUN !dzbioAo kr, WoNNHHO 3vo0<00000< NUU r-141"'~
QrEUNOOW~vO -iTRENNMNHHOH Nffd0H0<0al000 X N
Url ELINo\oX4byLr) N.OirUlOlI'ddHHOrM OC)U H-liOH u
d~HzHH.T.No\oHOU O N 90 Example 24 60 parts by weight of the
stereocomplex polylactic acid obtainedgn Production Example 9, 40 parts

by weight of PET resin (Duranex 2002 of win Tech Polymer Co., Ltd.), 0.2
pat 5 By Weightehedigitmdiitaie fhaltiRatebbPRakannaskdpoetate
Lteumzly part by weight of talc (P-2 of Nippon Talc Co., Ltd.), 0.5 part by
weight of Irganox 1010 and 0.5 part by weight of montanic acid wax

Gﬁ dm%&ngﬂéﬁgﬁFleatlng'agent {calcium silicate manufactured

by Nakaraitesk Co., Ltd.)

E2: crystal nucleating agent (talc, P-2 of Nippon Talc Co.,
Ltd.)

F1l: hindered phenol-based antioxidant (n-octadecyl

3-{(3’,5' -di-t-butyl-4’ -hydroxyphenyl) -propionate)



Table &

International, Ltd.) were kneaded together by Laboplastomill 10 at 250C
and a feed rate of 1 kg/hr to obtain a resin composition. The obtained
resin composition was injection molded at a mold temperature of 110C for
a clamping time of 1 minute to obtain a molded article. The obtained
molded artlcle was white and had a goograppearance The evaluation 15

1esu chemical resistance arg shown in Table 8: e 25160
patts ight pf ttJe sterepcomplex polyldctic acid obfai [
Prod =xample € 40 parts & wWeight of PBT 20 resi anex 2002
offvinTech Polyrfler Co. FLtds) , §.2 parthy ®ejaht;ofte licates | &
Qmﬂ tured-by Nakaraitesk—Cottd); 30-parts py-weight-of a-gtass
chep and | (manufactyred|by Asahi Fiber Glass Co., IE)(d.), 10 parts
by, weght-of Fire Guard 7500 (of Teifin Ghergials Ltd.), 0.5 25 pagtby |
\;I\/ég aroxA019 ard |05 peirt Iy wei ht*cfrmoma;r@ aéid wax — | o
Ricd E: Clariant International, Ltd.), were kneaded together by
Labg 1ill at 2508 and af fee% ré&e of 1 kg hr to obtain a resin
¢om of tﬁheg}ttalned resmrecxmcposm m::vnas wecti(@ n@lje% atia o
n IrSJ! efature-30 nf 1 ’Iﬂv f r-a *I:mr‘\p|nr1 fmr a of 2 minutes-t Olb ain am
mald icle. Thejobtained mplded article was white and had{a good
appe The resudt of ajflame retarja:n“y:tqst an the molded article
was . THe dvaluatidn fesyld ofity Bhemital resistaBcetre Shown i)
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15 of 2 minutes to obtain a molded article. The obtained molded article
was white and had a good appearance. The evaluation results of its
chemical resistance are shown in Table 7. Example 27 20 60 parts by
weight of the stereocomplex polylactic acid obtained in Production
Example 9, 40 parts by weight of PBT rgsin (Duranex 2002 of Win Tech
Polymer Co., Ltd.) , 0.2 part by weight of calcium silicate (manufactured
byEakgrbitesk "Ca.o LED), 30 parts by weight of a glass chopped strand

25 (manuf. Asahi Fi lass.Co . rts by weight.of a

thermoplajsgt cgeﬁ]efg%s(ﬁqee% ﬁ)(gd%é}%gé%#oﬁ é-géf—& gtr)ﬁ%éaat%%ﬁnfg p%ltfrt% arts
weélghretchrbduilited An (bf Nisshinbotndustiigbtined, Oleepantyl of the
weightahiganoy 10102and 0 part Ry-weight gf mogtanie agagh%gzxamples

(Ricowax 30 E: Clariant International, Ltd.) were kneaded together by~
Labbpigstdmilingt 256e b a ikaviate 601 Rl 16 chiaft Hyesiposition.
CoRRO$itignR 1 Ehe of Fesly COMRaRltion, WasHIeGlonMoldedd + 5 ons
mold temperature of 110 C fora clamping time of 2 minutes to obtain a
méfaediue. Fhe BhRIifed 92 molded article was white and had a good

appearaneg;el he rebtaingd-meided articde bad exsellentdoughoess ahdio1ded

improved impact stre%%th. The evaluation results of its chemijcal

re8istarte e ST A PaRIEE. h b I G2 %186 190y d @f fapinute
o\t Vb th HHORIII N Hiid Qile@ Jiudia 0800 008 Phid)ca)zibr@derties

of the obtained molided articles are shown in Table 6. The

obtained molded articles were excellent (O) in melt

stability and hydrolysis resistance and had high moldability

and impact strength. It was judged that the molded articles

were preferred for the molding of car hinged connectors.
The following polyester elastomer (G), ester exchange

inhibitors (D), crystal nucleating agents (E} and

antioxidant (F) were used.

TR-EL-1: polyester elastomer (TR-EL-1 of Teijin Ltd.)

D1l: ester exchange inhibitor (acidic sodium metaphosphate

manufactured by Rasa Shoeil Co., Ltd.)

D2: ester exchange inhibitor (dihexylphosphonoethyl acetate

DHPA) |

El: crystal nucleating agent (calcium silicate manufactured

by Nakaraitesk Co., Ltd.)

E2: crystal nucleating agent (talc, P-2 of Nippon Talc Co.,

Ltd. )

Fl: hindered phencl-based antioxidant (n-octadecyl

3-(3",5'-di-t-butyl-4’ -hydroxyphenyl) -propionate)}
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the stereocomplex polylactic acid obtained in Production Example 9, 40
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at 250C and a feed rate of 1 kg/hr to obtain a resin composition. The
obtained resin composition was injection molded at a mold temperature of
110C for a clamping time 15 of 2 minutes to obtain a molded article. The
obtained molded article was white and had a good appearance. The
surface resistance of the obtained mol article degraded. Table 9
Example 28 Chemical weight change decision rate (%) Toluene 1 Q

Dichintamethanei{iplHER QnAsatoner2 Q@ Hexape10-Qu Ethanol ® Qcid) )
20 % sulfuric 0 Q acid ;Ep?yo NaOH -7 95 Exam%e 9 The resin of
m

Example 11 Was RigctiohmTdsH indér TohditngiRtRidiiglan injiédidnt oY
pressuterot 50 kg2 anibjestion rateref ZQamd/sec,ancoaling-titeg ofith

6 conds 5 and a total molding cycle of 75 seconds to obtajn a silicon _ ,
bbb RV ke O R e e b Sl SRS
sdtisfmétorK propertsés asoa silicon .wadert camiep i Example 30 Thearesino °C
of ple S injectio lded_ynder_conditians including an ,

S L S U B R0, baving =
caotlingtifitg 0b66.@econds Jareka totalymeldirgditycié ofZ5setendsrhange

obtginia hamess 13,conneatals Ths ahlained praducthadaggod, o 2qdeq,

appearance and satisfactory properties as a harness connector. Example

3L TRerRSivPExaATHId 47 Was meltees) andsdrisidn 20 maldirjire, and
maghingfpr Manufacivring. 8 ARmmediameies wibe undar; conditions: 51 p
including a cylinder temperature of 250C, a dice
poly(L-lactic acid). The obtained poly(L-lactic acid) had
a weight average molecular weight of 130,000, a glass

transition point (Tg) of 63°C and a melting point of 180°C.

Preduction Example 7 (manufacture of poly(D-lactic acid))

0.006 part by weight of tin octylate and 0.237 part by
weight of octadecyl alcohol were added to and reacted with
100 parts by weight of D-lactide {(manufactured by Musashino
Kagaku Kenkyusho Co., Ltd., optical purity of 100 %) at 130°C
for 2 hours in a nitrogen atmosphere in a reactor having a
stirring blade, 0.01 part by weight of an ester exchange
inhibitor (dihexylphosphoncoethyl acetate DHPA) was added,
the residual lactide was removed under reduced pressure, and
the obtained product was formed into a chip to cbtain
poly(D-lactic acid). The cbtained poly(D-lactic acid) had
a welght average molecular weight of 130,000, a glass

transition point (Tg) of 63°C and a melting point of 180°C.

Procduction Example 8 (manufacture of stereccomplex
polylactic acid)

After 50 parts by weight of the chip of the
poly{L-lactic acid) cbtained in Production Example 6 and 50
parts by weight of the chip of the poly(D-lactic acid)

obtained in Production Example 7 were weiched and well mixed



10

ib

20

25

30

temperature of 240C, a cooling bath water temperature of 20C and a
take-up speed of 250 m/min to obtain an optical fiber loose tube (outer
diameter of 3 mm, inner diameter of 25 2 mm) The obtained loose tube
had no abnormal shape and could be put to practical use. Examples 32 to
37 The stereocomplex polylactic acid (cggnponent B) 30 obtained in
Production Example 5 and PET (Duranex 2002 of Win Tech Polymer Co.,

Ltdodeamponaih Ay weis flixedriogethes ina waighitia.shews i dablento
10 and dried at 120C for 5 hours. Thereafter, an inorganic filler %—I), an
[

eftet "ERHANGL InRIOF (B HhPER-STibROSR & Wate Mixed'in 86 & screv
weighb eatiorshowio i Tabfer]10zand kheaded-with the @bovesmixtureyom the
double-screw k%%aéi%ro %tm a gyéing%r te(rjnkf),erature of 250C and a feed rat

of“?l%gefﬁr 8'6btalN a e corﬁpog ion. (‘é‘r%nte%gurcerﬁgnwgs tEBf)tﬁJ tain
physsat Sgaropenties:of tlees bhtain€tise sibh tcompositonsare shopien

Tabl btained resin_compositj re injection %dgedg ata o
R e o TR 1 G apAs (o0 3 et kb 13 OB 223
maldedaartitles sThe muided artictes Wéie whité 30%nd had a good

shape. The measurement results of the physical properties of the molded
articles are shown in Table 10. As obvious from Table 10, the molded

arHiEgled ot tHepresepmiAge fticmhay baekesiemtis pheeripiearasseada ing

theg same- dgfleeton terperature wndegjoad and flexural modulus as 15
those of a molded article comprising PET as the sole resin component.

ComparatfvetEtampleBe &fd BT HEEH /PR arrifarhBEntdFithe Polyiictic

acithinfxample- 20 32 wereghangedas showpdn dJable 18xPkJ1e 6 and 50
(Duranex 2002 of Win Tech Polymer Co., Ltd.) (A) was mixed with the

aBvE" PoRHactit Heltinod weishtFa6® sRowR AT TEBIY1® aiRfihke acid)

okiainednaiatuie wasdiieth atl 2AGrpshouis ddherealink casglassdibern: xed
(H),.an ester exchange inhihitqr (D) and an 25 antioxidant (F) were mixed
bR otk I FABIEC 15 o) RFRRBH T i AtV Rl

by{adekble:sdrea kneaddr alnEeyintier températureoaf2E0G, and#hfeedenka

rag%gyo K.K.), the resulting mixture was kneaded and extruded
into a strand in a water tank by the Laboplastomill S-15 at
& screw temperature of 260°C, and the strand was taken out
from the water tank and formed intc a chip with a chip cutter
to obtain stereocomplex polylactic acid. The obtained
stereocomplex polylactic acid had an Mw of 125,000, a Tm of

180°C and 220°C and a stereo crystal rate (8) of 95 %.

o

Example 21

50 parts by weight of the stereccomplex polylactic acid
obtained in Production Example 8 and 50 parts by weight of
PBT resin (Duranex 2002 of Win Tech Polymer Co., Ltd.) were
kneaded together by Laboplastomill at 250°C and a feed rate
of 1 kg/hr to obtain a resin composition. The obtained resin
had a stereo crystal rate (S) of 92 %. The cbtained resin
composition was injection molded at a mold temperature of
110°C for a clamping time of 2 minutes to obtain a molded

articie. The obtained molded article was white and had a
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of 2 kg/hr to obtain a resin composition. The measurement results of the
physical properties of the obtained resin 30 compositions are shown in
Table 10. The obtained resin compositions were injection molded at a
mold temperature of 110C for a clamping time of 4 minutes (2 minutes
when PET was used as the sole resin component) to obtain molded
articles. The obtained molded articles hdd 97 a glossiness of 90 % or less

and elSurace propesties werebidgedag Jpacceniahle A3 OPUIpUS  the
from Table 10, the resin compositions of the present invention had high
stiffidssantPedisesistahcel o5 R IheR ke | AT /I ECS [BEP. Bewn in
LrrgN D RPaRSa0 NEOXrHQwWoN'~-NNOEkuUoOWTr6(CO U
Nma HO oAAEHI~7 "HV)HOHN OordUO0O W\oxQowoN
OmrPia0iONNtorUUOW W(CrtN'ZS MNNNO)FC HrtNEoO
HEkAdlan HOHN OO .U .LION PE,G4axHPoWo mrCLo-)

N NNNO OO Ho OAE
6UNU UBCC)} %avrvtré %}ngiglg\lht of the stereocomplex polylactic acid

obtained in Production Example 9 and 20 parts by weight of
PBT resin (Duranex 2002 of Win Tech Polymer Co., Ltd.) were
kneaded together by Laboplastomill at 250°C and a feed rate
of 1 kg/hr to obtain a resin composition. The obtained resin
had a stereo crystal rate (8) of 100 %. The obtained resin
composition was injection molded at a mold temperature of
110°C for a clamping time of 1 minute to obtain a molded
article. The obtained molded article was white and had a
stereo crystal rate (5) of 100 % and a good appearance. The
evaluation results of its chemical registance are shown in

Table 7.

Example 23

60 parts by weight of the stereccomplex polylactic acid
obtained in Production Example 9, 40 parts by weight of PRT
resin (Duranex 2002 of Win Tech Polymer Co., Ltd.) and 0.2
part by weight of calcium silicate {(manufactured by
Nakaraitesk Co., Lid.) were kneaded together by
Laboplastomill at 250°C and a feed rate of 1 kg/hr to obtain
a resin composition. The obtained resin had a stereo crystal
rate (8} of 100 %. The obtained resin composition was
injection molded at a mold temperature of 110°C for a clamping
time of 1 minute to obtain a molded article. The obtained
molded article was white and had a stereo crystal rate (8)
of 100 % and a good appearance. The evaluation results of

its chemical resistance are shown in Table 7.

Comparative Example 1
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O HBie49H0) DAMBZ Win Tech Polymer Co., Ltd.) were kneaded
together by Laboplastomill at 250°C and a feed rate of 1 kg/hr
to obtain a resin composition. The obtained resin
composition was injection molded at a mcld temperature of
110°C for a clamping time of 4 minutes to obtain a molded
article. The obtained molded article was white and had a
goocd appearance. The evaluation results of its chemical

resistance are shown in Table 7.
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cbtained in Production Example 9, 40 parts by weight of PBT
resin (Duranex 2002 of Win Tech Polymer Co., Ltd.), 0.2 part
by weight of calcium silicate (manufactured by Nakaraitesk
Co., Ltd.}, 1 part by weight of talc (P-2 of Nippon Talc Co.,
Led.), 0.5 part by weight of Irganox 1010 and 0.5 part by
weight of montanic acid wax (Ricowax E: Clariant
Internaticnal, Ltd.) were kneaded together by Laboplastomill
at 250°C and a feed rate of 1 kg/hr to obtain a resin
composition. The obtained resin composition was injection
molded at a mold temperature of 110°C for a clamping time
of 1 minute to obtain a molded article. The obtained molded
article was white and had a good appearance. The evaluation

results of ite chemical resistance are shown in Table 8.

Example 25

60 parts by weight of the stereccomplex polylactic acid
obtained in Production Example 2, 40 parts by weight of PBT
resin {(Duranex 2002 of Win Tech Polymer Co., Ltd.}, 0.2 part
by weight of calcium silicate {manufactured by Nakaraitesk
Co., Ltd.}, 30 parts by weight of a glass chopped strand
(manufactured by Asahi Fiber Glass Co., Ltd.}, 10 parts by
welght of Fire Guard 7500 {of Teijin Chemicals Ltd.), 0.5
part by weight of Irganox 1010 and 0.5 part by weight of
montanic acid wax (Ricowax E: Clariant International, Ltd.)
were kneaded together by Laboplastomill at 250°C and a feed
rate of 1 kg/hr to obtain a resin composition. The cbtained
resin composition was injection molded at a mold temperature
of 110°C for a clamping time of 2 minutes to obtain a molded
article. The obtained molded article was white and had a
good appearance. The result of a flame retardancy test on
the molded article was UL-V1. The evaluation results of its

chemical resistance are shown in Table 8.
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O>4US4004 az100 The abbreviations in Table 10 denote the
following. HI: glass fiber (5 mm chopped strand having a diameter of 13
m: Nippon Electric Glass Co., Ltd.) DI: acidic sodium metaphosphate
manufactured by Rasa Shoei 5 Co., Ltd. D2: DHPA FI: n-octadecyl
3-(3',5'-di-t-butyl-4'-hydroxyphenyl)-propionate) F2: 10
tetrakis[methylene-3-(3',5'-di-t-butyl-4-hytfroxyphenyl)p
ropionate]methane Examples 38 to 43 The stereocomplex polylactic acid
(component B) 15 obtained in each of Production Examples 5 and PBT
(Deraiex. 2088 of Win Tech Polymer Co., Ltd.) (component A) were

mixed togefher in-a weight;iatip a@owei%E@@s&éoﬁgqgg%dﬁﬁa%%&fgacid

5 hours. Thereafter, an inorganic filler (H), a bromine-base '
refPaIPHI atraftrASH bERedHEP 26 rRtartifhgamt@)binvaisit of PBT

exebange (phiblokiD) e atigndant(). BoTysiakndcleatingagentdEk pave
calcium silicate, E2: talc) and fibrous PTFE as a dropping inhibitor were

miREdR 2NEighE rafic ShERNSA FaAE 21 @Rk eedr Gt aioen i tesk
mixiure byradoyblesasawideagerat geylingder 254egmeraiwe 9£459€rang
anéd a feed rate of 2 kg/hr to obtain  a resin composition. The
meJEUrE Rt PE&itsBf thE PhYsital properies of e obthfbeli redinPart by
compiasittons ara shownlin « tabke-11.(therphiained sesinmermpesitiensne . § ,
were injection molded at old temperature of 110 C for a clamping .
tirz)é %f lga}ﬁi%nu@é G o8 %n Cr)r?orlgerg Fitfes: The SHitdindd mBRied &?Ecl‘&lght
weré muhitesaric:hadisd good shapekithe dvdluatipnttesultsyof Hieophysicami 11
bropeies of i moled giqenareshomnn 1abe a0y o resin
Comparative Examples 4 and 5 The typé and ‘amount ocf}i}he poly‘—f‘a&ic
acitbimcBxdrhplen. The obtained resin composition was injection
molded at a mold temperature of 110°C for a clamping time
of 2 minutes to obtain a molded article. The cbhtained molded
article was white and had a good appearance. The evaluation

results of its chemical resistance are shown in Table 7.

Example 27

60 parts by weight of the stereocomplex polylactic acid
cbtained in Production Example 9, 40 parts by weight of PBT
resin (Duranex 2002 of Win Tech Polymer Co., Ltd.), 0.2 part
by weight of calcium silicate (manufactured by Nakaraitesk
Co., Ltd.), 30 parts by weight of a glass chopped strand
(manufactured by Asahi Fiber Glass Co., Ltd.), 5 parts by
weight of a thermoplastic elastomer (Modiper A5300 of NOF
Corporaticn), 1 part by weight of Carbodilite LA-1 (of
Nisshinbo Industries, Inc.), 0.5 part by weight of Irganox
1010 and 0.5 part by weight of montanic acid wax (Ricowax
E: Clariant International, Ltd.) were kneaded together by
Laboplastomill at 250°C and a feed rate 6f 1 kg/hr to obtain
a resin composition. The obtained resin composition was
injectionmolded at a mold temperature of 110°C for a clamping

time of 2 minutesg to obtain a molded article. The obtained



32 were changed as shown in Table 11, PBT resin (Duranex 2002 5 of
Win Tech Polymer Co., Ltd.) (component A) was mixed with the polylactic
acid in a weight ratio shown in Table 11, and the obtained mixture was
dried at 120C for 5 hours. Thereafter, an inorganic filler (H) , a
bromine-based flame retardant (1), an aggimony-based flame retarding aid
(J), 10 an ester exchange inhibitor (D), an antioxidant (F) and fibrous
P%E@sc'a dmnbﬁiginhmjtomw,e:re maixdd lizrad vmeigbtoﬁatkpﬁmamaht@ablerhe
ngulgng%ded v&th the abo ure gzbflf screw kneadgr z%rtl 8 ed
cycf2 5er tempera ure O?EEE)(CJ da a f%ea o 5obtain 2 resm
compesitiors tliseTige meastirenmem mmﬁtscu‘t theeph%salqﬁopemeslrﬁmh@al
ob}glgfg{gﬁlgecogq}%os&%ar shown in Table 11. The obtained resin
compositions were injection molded at a mold temperature of 110 C for a
clamping time of 4 minutes (2 minutes when PBT was used as the sole
resin component) 20 to obtain molded articles. The evaluation results of
the physical properties of the molded articles are shown in Table 11. As
shown in Table 11, the surface appearances of the molded articles were
unacceptable.a)Om AAp.t~a)oHW .J4JJEo (dr-i\HtoHOHH
OHNWOON6o0oxHHNhLnCao"HoH>(1)a)Om QrdHoaUU
UWGGoN 0aa0 0O NpPAQOHaMHLNHOHHOHNWOOO
OUJOoOHHNr~LIOoWoW\ mN>clOm rtNNUUoUUPp
co(l))WIdIHNN HHO pQAE
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W €08 & Wd QrO-edhEkWom at-thip 1@ Oo(d o N ND By weight of PBT
resin (Duranex 2002 of Win Tech Polymexr Co., Ltd.), 0.2 part
by weight of calcium silicate {manufactured by Nakaraitesk
Co., Ltd.), an antistatic agent {(mixture of sodium
dodecylbenzenesulfonate and a polyoxyethylene derivative:
manufactured by Takemoto Yushi Co., Ltd., trade name of

TPL-456), 0.5 part by weight of Irganox 1010 and 0.5 part

by weight of montanic acid wax (Ricowax E: Clariant

International, Ltd.) were kneaded together by Laboplastomill

at 250°C and a feed rate of 1 kg/hr to obtain a resin

composition. The obtained resin composgition was injection
molded at a mold temperature of 110°C for a clamping time
of 2 minutes to cbtain a molded axrticle. The obtained molded
article was white and had a good appearance. The surface

resistance of the obtained molded article degraded.

Table 9

Example 28

Chemical weight change

decision
rate (%)

Toluene

Dichioromethane

THF

Acetone

Hexane

Ethanol

20 % sulfuric
acid

10 % NaOH -7
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CHRIN Hong gRcluding an injection pressure of 750 kg/cm

an injection rate of 70 cm’/sec, a cooling time of 60 seconds
and a total melding cycle of 75 seconds to obtain a gilicon
wafer carrier having a diameter of 12 inchesg. The cbtained
product had satisfactory properties as a silicon wafer

carrier.

Example 30

The resin of Example 17 was injection molded under
conditions including an injection pressure of 750 kg/cm?,
an injection rate of 70 cm’/sec, a cooling time of 60 zeconds
and a total molding cycle of 75 seconds to obtain a harness
connector. The obtained product had a gocd appearance and

satisfactory properties as a harness connector.

Example 31

The resin of Example 17 was molded by an extrusion
molding machine for manufacturing a 40 mm-diameter tube under
conditions including a cylinder temperature of 250°C, a dice
temperature of 240°C, a cooling bkath water temperature of
20°C and a take-up speed of 250 m/min tc obtain an optical
fiber loose tube (cuter diameter of 3 mm, inner diameter of
2 mm) . The obtained loose tube had no abnormal shape and

could be put to practical use.

Examples 32 to 37

The stereocomplex polylactic acid (component B)
obtained in Production Example % and PET (Duranex 2002 of
Win Tech Polymer Co., Ltd.) (component &) were mixed together
in a weight ratio shown in Table 10 and dried at 120°C for
5 hours. Thereafter, an inorganic filler (H}), an ester

exchange inhibitor (D} and an antioxidant (F) were mixed in



5

i0

15

20

25

30

OHOVO~AOff"blfdiddp4-'~r3 ~..OmrdUr-iOHOEHO/1
rUUWHJ) rtylr,uS4wW1rdp,0-EQ UA'-t3I(d4IJNz.Q A'LSIH
rd0>XH'c~OONOOONA4] ~ulQOuOu.HHS4pr, WHO tri6u
PaOrdwONW,LLOO-iaUOWTOl'OWA4J 41r0~441121U)to ~'
QHH W3q WUOWOQO(~NOWPHW(O HrdriN Ob.urd 41
rn-H3Ja.mU~-1A 'ridJ)-H~I~-rVvrdO+myOQaaN..4) 7va U
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foliquipg, B, glasg dibsh & mm chopped srand-havingia diameteL gl 3 e
m: Nippon Electric Glass Co., Ltd.) I11: Fire Guard 7500 of Teijin
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T pareLas OF the Oornrhod 2ot conpositions are shown in
Table 10.

The obtained resin compositions were injection molded
at amold temperature of 110°C for a clamping time of 2 minutes
to obtain molded articles. The molded articles were white
and had a good shape. The measurement results of the physical
properties of the molded articles are shown in Table 10. As
opvicus from Table 10, the molded articles of the present
invention had an excellent surface appearance and the same
deflection temperature under load and flexural modulus as
those of a molded article comprising PRT as the sole resin

component.

Comparative Examples 2 and 3

The type and amount of the peolylactic acid in Example
32 were changed ag shown in Table 10, PBT (Duranex 2002 of
Win Tech Polymer Co., Ltd.} (A) was mixed with the above
polylactic acid in a weight ratio shown in Table 10, and the
obtained mixture was dried at 120°C for 5 hours. Thereafter,
a glass fiber (H), an ester exchange inhibitor (D} and an
antioxidant (F) were mixed in a weight ratio shown in Table
10 and kneaded with the above mixture by a double-screw
kneader at a cylinder tewperature of 250°C and a feed rate
of 2 kg/hr to obtain a resin compogition. The measurement
results of the physical properties of the obtained resin
compogitions are shown in Table 10.

The obtained resin compositions were injection molded
at amold temperature of 110°C for a clamping time of 4 minutes
(2 minutes when PBT was used as the sole resin component)

to obtain molded articles. The obtained molded articles had



10 FI: n-octadecyl-(3',5'-di-t-butyl-4'-hydroxyphenyl)-propiona to F2:
tetrakis[methylene-3-(3',5'-di-t-butyl-4-hydroxypyenyl)p 15
ropionate]methane El: calcium silicate EZ2: talc PTFE: fibrous PTFE The
chemical resistances of the molded articles 20 obtained in Examples 35
to 39 are shown in Table 12. 105 0 00 co 0x<<000 NvrlQ AJ (1) W -H
asNLIImNHrRLO NC+Urd S4 fFONOXx0<000< UQ) dU o\

KW B Mgk N Hh8 app NuGA-UikeDs | 505 Yeha M -5 98F008<pWdd Nt ies
' were judged as unacceptable. As obvious from Table 10, the

resin compositions of the present invention had high

stiffness and heat resistance.
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(continued)

Table 10

20 % sulfuric 0 0 acid 10 % NaOH -7 0 Examples 44 to 51 The
stereocomplex polylactic acid (component B) S obtained in each of
Production Examples 5 and PBT resin (Duranex 2002 of Win Tech
Polymer Co., Ltd.) (component A) were mixed together in a weight ratio
shown in Table 13 and dried at 120C fo& hours. Thereafter, an
amorphous resin (K), an inorganic filler (H), an ester exchange inhibitor
10 (D) and an antioxidant (F) were mixed in a weight ratio shown in Table

yﬂn ler temperature qf 250C and |a feed rate of 2 kg/hr to ohfain a .
rompogition he| physicadl properties af the obtained resin (‘En cEit
rel jL% h&w in Tabled3. $h obtdihedresiy co@pos@ons we eu

njéctigh mdlded jat a moldl te pe aftire 0f 110G fdraclamongg |rge
ni[ia'utes to obtain molded|artigles.| The|obtained molded articles vier
vhite and had a good ishape. The qualities jof the malded 20 articles

()
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3 aJd kﬂl&d dv ith}%he above-mixture bya doubterscrewrkneaderat-a
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shgwn in; Table 13. It is understood that the molded articles; of,the pre
nventian have a high deflection temperature under lpad, 1975sing!

va?.%pagie and excellent dimensiongl stabiity. The zesin.gompBsitidhs
heéprese ngin &ntich provide mbldee arfi’c;}(;s havihg extellert suface

D
(%]
2

o
=h
or mor

g

)rg)erﬁ)es, dimensional stability and heat resistanc . Therefare t%e
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3. compositions ofithe present jnventio advantageous for._the moldihg
bfhousings such as ECU boxegs, auto part cases such as ¢comnector]  §
Joyes ctar elgetri¢ parfs, elegtrionic par1 cases such jas capaejtar 8o xesg
g, metal ﬁés ot patds. 10 ICam r@riatlve @almlees% ang7 Thgcpgratlom;
f Exar%pleﬂml was re eaﬁe&” except that the types dnd ampuhts ¢f the _

O ) T )

5100

o™
rgmMposiyons . The physicat propetties pf theobtaingd resirr compositions

-ofponents were changed as|shown in Tciblel}B to| obtain|résin & S
are shown in 15 Table| 13. The| obtained resin ¢ Ympasitions
rrtg)lgjat‘;_izqunger the/same conditjons as in Example 1 fo oPta
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parts by
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(

{
smoothness
glossiness

o

type

{MPa)

(H)
F}

(D)
{

Comonent B
(3)

Stereo
crystallization ratio
{Cr)
Deflection
temperature under

Component A/
inhibitor

Examples
polyiactic acid
Ester exchange
load (1.8z2MPa)

Antioxidant
Surface appearance

Inorganic filler
Lactide content
Carboxyl group
concentration

Flexural modulus

Compogition
Physical
composition

properties of | Stereo crystal rate

Physical
properties of
molded article

based on 100 parts by weight of the total of components A and B

(Note)
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molded articles. The qualities of the obtained molded articles are shown
inTable 13.108 rHONMa~0OOO0riOrINalIDO0OOWao9dN\Q
WoOOm liaox um U~ Lo A'alOvo h'\riOrlLnriOHNa)ri
SiIOW L~'NxriQW'0dTOr+r OL(1 UpNflvaQO0O OC~CEo
.-ItiIMOriInriOrINOOJJOR,ao]{fP%xQWomr%OO 8LUroc
kmOO WCAdNO04 Nt 00 a OCd LIHHMHOHNOOI11H

O WX N x\W mp$eey E@10OnN OiH] HMW AN Ue jagdte the following.
Hl: glass fiber (5 mm chopped strand having a diameter of
13 pm: Nippon Eiectric Glass Co., Ltd.}

D1: acidic sodium metaphosphate manufactured by Rasa Shecei
Co., Ltd.

D2: DHPA

Fl: n-octadecyl

3-(37,5" -di-t-butyl-4’' -hydroxyphenyl) -propionate)

F2:

tetrakis [methylene-3-(3’,5"-di-t-butyl-4-hydroxyphenyl)p

ropionate]l methane

Exampliles 38 to 43

The stereocomplex polylactic acid (component B)
obtained in each of Production Examples 5 and PBT (Duranex
2002 of Win Tech Polymer Co., Ltd.) (component A) were mixed
together in a weight ratio shown in Table 11 and dried at
120°C for 5 hours. Thereafter, an inorganic filler (H), a
bromine-based flame retardant (I), an antimony-based flame
retarding aid (J), an ester exchange inhibitor (D), an
antioxidant (F), a crystal nucleating agent (E1l: calcium
silicate, E2: talc) and fibrous PTFE as a dropping inhibitor
were mixed in a weight ratic shown in Table 11 and kneaded
with the above mixture by a double-screw kneader at a cylinder
temperature of 250°C and a feed rate of 2 kg/hr to obtain
a regsin composition. The measurement results of the physical
properties of the obtained resin compogitions are shown in
Table 11.

The obtained resin compositions were injection molded
at amold temperature of 110°C for a clamping time of 2 minutes
to obtainmolded articles. The obtainedmolded articles were
white and had a good shape. The evaluation results of the
physical properties of the molded articles are shown in Table

il.
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p*Av)4) - , 0ORO04j0401aCLrt.C Pk 01(DQ41 yjxxNNO
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>40 0.-l1al0O0CLri .u4J-H>1a)0CSavam41UO OP.000r041

.taUROWd109Q)v
Comparative Examples 4 and 5

The type and amount of the polylactic acid in Example
32 were changed as shown in Table 11, PBT resin (Duranex 2002
of Win Tech Polymer Co., Ltd.) {component A) was mixed with
the polylactic acid in a weight ratio shown in Table 11, and
the obtained mixture wag dried at 120°C for 5 hours.
Thereafter, an inorganic filler (H), a bromine-based flame
retardant {I), an antimony-based flame retarding aid (J),
an ester exchange inhibitor (D), an antioxidant (F) and
fibrous PTFE as a dropping inhibitor were mixed in a weight
ratioc shown in Table 11 and kneaded with the above mixture
by a double-screw kneader at a cylinder temperature of 250°C
and a feed rate of 2 kg/hr to obtain a resin composition.
The measurement resulits of the physical properties of the
obtained resin compositions are shown in Table 11.

The obtained resin compositions were injection molded
at amold temperature of 110°C for a clamping time of 4 minutes
(2 minutes when PBT was used as the sole resin component)
to obtain molded articles. The evaluation results of the
physical propexrties of the molded articles are shown in Table
11. As shown in Table 11, the surface appearances of the

molded articles were unacceptable.



g pur v sausuodyon JO Te301 3yl Jo Iubiem Aq sixed 00T U0 pasedq {330N)

aubtem Ag siaxed :mgd

WBEONFCEONOIMO

'~Nord FC AAN'"7Z.HWNO rGUo

Lhn}JO4LOXNX~~-~gOoWOoOOWON tdmUxXxNo mNO drl4qg0
rd8o iraNOHLOHORN O.UOP4o0xNxrg4 owWwo WO tdW

UKOOWTItNCqg WN O(dNm

AWEOt7NOTr-Itf)NOINN LnUO EapxN~HOOWOoOHWQ. 4
rq)OU] NUIurirrtiNU) RAdO 04 It

rorduluO > XUotdN ONN 040 Oy o IF7TNOHMHOHN

0oEs 006¥% goe¥ 006¥ {egmn) snnpow IrINxXaTd
(edWzg 1) DPEOT Jspun aroTide
sIow JC 002 | 2I0W I0 00F | 8I0W IO 0 | @I0W IO Q0T (D, sanjeredus] UOTIH8TISM ﬁwﬁﬁoww .
Jo soriasdox
sTgeldecoeun | sjgeldenoe | siqejdesor | aTgeadsooe | ggaulssolb souweresdde soeINg Temreku
a1qejdeoieun | eTgeadsooe | aTqeidecde | e[qeldeone | SSaUYIO0WS .
oA oA oA oA — AbuepielsI awetd
. oT1BI
) 0L 0L 0L (%) UOTIIeZITTRISAID O2X215 o1 TSOdO0
- 06 06 06 (%) 5787 [e3SAdD 051598 F31
Jo satixadoxd
01 /b3) TUOTIEIAUSIUCD TentsAud
ot 0 0 0 (wo3/ dnoab 1AxOgQIED :
0 co 09T 0ze (wdd) TUSAUOD SPTISR]
. . - . 3 Q
s 0 s 0 5 0 5 0 S xo3tagTyul butrddoag
dALd qA LI q41d qALd adAa
- - - - () mqgd
B A
- - ~ - SAXS (A} ausbe buTiesTonu TelsAiD
Z°0 z°0 2 0 zo {x) mgd
A) JUepIXOTIUY
Td Td Td T4 “5dXm () ot
. . 10°0 T0°0 (») JybTem
To t070 Agq saxed ((1} x03TQTIYUT sbueynxs 1938y
Td 1a 1d 1a odA1 uoTaTsodwo)
g 5 S g («) mad () pTe burpieisa
s irc e ir adA3 sWeTI P8sBg-AUCWTIUY
ne 0z 0z 0z {(x) mad (1) uepielsd
1T I TI TY adA3 uURTI paged-auUTWOId
qT ST 51 ST {x) mad
H) I27Tt3 LrTuebHroul
TH TH TH TH 5dAa (1) Tr:3
oTARI 2/
/00T 0t/0L 05/08 oL/0¢€ JyBTom /
- ZYId0E ZY¥rdaos ZYIa0S adA3 pToE oOT10BTATOL
p ordwexd .. dut aTdwex satduex
sataereduos | OF oTdwexy | ¢ 27duexy | g 7 it T T

TT

RS NP




Hr-laHOrOrlOtluH40a xNLUg HWQNW N6 o OoONU
Ova"Orm+vvU f~~aovoao4J4~AAAO04P4AIWP4A4U w U4mO
75a)4) 'NHrdY4tooros'~41 Nfd4S"H4C.O0ONmM.HOO

OfNNHrb.u}laWE3 7-.-UONUJOx&O0Oul'4Nvrly+ U)IIJN ,-16

g pue ¥ siusuodwon JO Te303 oyl Jo ubram Ag saged Qpr uo peseq (930N

aubrtem Ag sixed :mgd

mwnvomam OUEY 000s 00LY {(edn) SNTNPOW TeINKDT g
S (edWZ8 ' T) PeoTl Ispun SLoTaAE
WWMW£Mﬂm 00Z | ®I0OW IO 00Z | BICW IO 00T LTT (D5} sanjereduey uotjoeTIad ﬁmUHoMH 5
> onw | elgeidecow aTgeldsiboe s1geadeooetn | §83UTSS0Th FO BeT3a9dox
StaEadp 1383 1aes 183 . L aouraradde sovjang TeoTsAud
.mwmmmmwwuom aTqealdsooe a1gexdsooe a1geldscoeun | SSaUUI0O0WS .
o 2 L 0A 0A 0A — ADUuepiejsz owWels
== oTael
2 < M.MR 58 S8 0 (%) UOT1PZTIIRISAID 021318
2 rn&mm 00T 00T 0 (%) 5381 [B38AJID oelisag uotirsodwod
= 2 J0 sat3xadoxd
nwauﬁbmm 0 0 09 (uo3/ba) UOTIRIRUEOUOD Teotsiyd
AT O - dnoab TAxOgIED .
o 3 00z 08T 09 {wdd) JUBIUOD SPTIneT]
O . . - - - _NS.. ﬁm.w
S s 0 5 0 s 0 (x) 29 1o37qTyuT Burtddox(
- W @m@ d45d H24Ld HALd 2dAq ; ; ‘
el L €0 . (x) mad uabe butiesTonu Te3ISAT
=T 52 = i - A (@) 3 rjesTonu TeasAID
So32 zZ'0 z°0 Z°0 (») mqd EDTROT
<+ N T4 Td Td ad&3 (d) AUepPTXOTIUY
<z =z & . . . (x) 3ybToM
S N_Mwww Teo rono oo Ag saxed | (g) xo3aTqriyur shHueyoxs 1838y
= = .WWM 1 td ta °dAy ucI3dTseducy
on Z 8% g =) S {x) mad (M pre butpizisi .
e =1 ir 0 10 adAy pweT] pPeseg-AUCUTIUY
= 10T 0z 0z 0z {x) mod (IT) auepIel=al
s o oI TI TI 11 adiy SWETJ pPosed-duTwoIg
o © g0 ST ST ST () mad
Q — I9TTIJ oTuRhICUT
.0 O
© S CT3IRI
— : .
pa wow\@lmv 0L/0¢€ 0L/0¢€ 0E/0L JuBTom qg/¥
— DX TYIdos TY1d0S TYTld 2dA3 PTIDE DIIDRTATOL
o Ifa S = g QH&EQNH
of ¥ WTFH | v ordwexy 11 o[dwexy oaT7eTRdNOn soTduexs

(pPTUTAUOD) TT 3TdEL




10

15

20

K1: L1225 polycarbonate of Teijin Chemicals Ltd. K2:

styrene-butadiene-acrylonitrile copolymer manufactured by Mitsui

Chemical Co., Ltd.: Suntac UT-61 5 Hi: glass fiber (5 mm chopped strand

having a diameter of 13 m: Nippon Electric Glass Co., Ltd.) H2: calcium

silicate (manufactured by Nakaraitesk Clo Ltd.) H3: talc (P2 of Nippon

Talc Co., Ltd.) Di: acidic sodium metaphosphate manufactured by Rasa

Shoa lO@heliﬁbBBth&ybEbr&Qmﬂdﬁmé 11 denote the following.
1,5'-di- t butyI =4'-h yphenélﬂ nate F2.15

te |s[(1:lneatfs13‘71ene- 3 %éam?‘bu ydrgﬁ;b%fsfy]}}ﬁvmg a diameter of

roplanﬁte]mﬂmEmr@pbﬁﬁﬂ 156, Camparative Examples 8 to 10
Thf stelgg%coggaq}( gslz}/gi%ctl gcom ent I%) 20 obéalned |2 eachlozfatmn

Production xample resm f)uranex
Tedadusigmer Cb. abtv:il):(cbmponent A) were mixed together in a Welght
ratig shawp in,Iable. 14 anddriedak120G forp, ?r%lﬁ shgreafier they 5
types and amounts shown in Table 14 of an am ous resin ( SJ an 5%
indtganiGfled {A)spaiietargicRpo @ Pk aa @ﬁ@ﬁé@@h&ﬂ@@hh}mm@ﬁ(ﬂgmel
ang.an antigxidant (F) were mixed with the above mixture. Further,
fibrous PTFE as a dropping inhibitor was added in an amount of 1 part by
wéighit B¥588 on 100 parts by weight of the total of the components A and
30:8..The resulting mixture was kneaded by a double-screw kneader at a
cylinder temperature of 250C and a feed rate of 2 kg/hr to obtain a resin
comPIshiie $He physical Hopértiad of thdt obiRIE e eamposiEsR® 1ona
areshown in Table 14. 111 The obtained resin compositions were
injection molded at a mold temperature of 1100C for a clamping time of 2
mindtes (2 minutes when PBT was used as the sole resin component and
4 minutesk for biisersy teeabtain roldert adicles- hhe ploktaineshmeldepeny1) o
articles Werethjnte nd had a good shape. The qualities of the molded

S

artm?gs are wn in agle 14.
Bl: calcium silicate

E2: talc
PTFRE: fibrous PTFE
The chemical resistances of the mclded articles

obtained in Examples 35 to 39 are shown in Table 12.



The molded articles were excellent in flame retardancy, surface
appearance (glossiness), heat resistance (heat deformation temperature)
and dimensional stability (low 10 warpage). 110.Ja)>OrH HLa)HOH
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Toluene 1 O
Dichloromethane 9 N
THF 2 O
Acetone 2 O
Hexane 0 O
Ethanol 0 O

20 % sulfuric
acid 0 O
10 % NaOH -7 ax

Examples 44 to 51

The stereocomplex polylactic acid (component B)
obtained in each of Production Examples 5 and PBT resin
(Duranex 2002 of Win Tech Polymer Co., Ltd.) {component A)
were mixed together in a weight ratio shown in Table 13 and
dried at 120°C for 5 hours. Thereafter, an amorphous resin
(K), an inorganic filler (H), an ester exchange inhibitor
(D) and an antioxidant (F} were mixed in a weight ratio shown
in Table 13 and kneaded with the above mixture by a
double-screw kneader at a cylinder temperature of 250°C and
a feed rate of 2 kg/hr to obtain a resin composition. The
physical properties of the obtained resin compositions are
shown in Table 13.

The obtained resin compositions were injection molded
at amold temperature of 110°C for a clamping time of 2 minutes
toobtainmolded articles. The obtainedmolded articles were
white and had a good shape. The gualities of the molded
articles are shown in Table 13.

It is understood that the molded articles of the present

invention have a high deflection temperature under load,
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>'§$§iﬁ°£€§££§@ g£ (%§%e fggé)é¥%égégonal stability. The
resin compositions of the present invention provide molded
articles having excellent surface properties, dimensional
stability and heat resistance. Therefore, the resin
compositions of the present invention are advantageous for
the melding of housings such as ECU boxes, auto part cases
such as connector boxes, car electric parts, electronic part

cases such as capacitor boxes and metal insert parts.

Comparative Examples 6 and 7

The operation of Example 44 was repeatred except that
the types and amounts of the components were changed as shown
in Table 13 to obtain resin compositions. The physical
properties of the obtained resin compositions are shown in
Table 13. The obtained resin compositions were injection
molded under the same conditions as in Example 1 to obtain
molded articles. The qualities of the cbtained molded

articles are shown in Table 13.
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EaE.um0aOOP,10 U) US4UHOP4"CuaszP P 114 The
abbreviations in Table 14 denote the following. Hi: glass fiber (5 mm
chopped strand having a diameter of 13 m: Nippon Electric Glass Co.,
Ltd.) H2: calcium silicate (manufactured by Nakaraitesk Co., Ltd.) 5 H3:
talc (P2 of Nippon Talc Co., Ltd.) Ki: L1

polycarbonate of Teijin

Chemijcals Ltd. K2: styren -hutadp e-acrylonitrile copolymer
manufag; tured ﬂ itsui Ghemical Co., Ltd., Suﬁgafc T-@1 I1: Fire Guard
7500 ()E'I’@lr c@h m als ILtd. erization 10%legreetn of about 5 JI:
antimogy trio xcrjd RATOX-M: X N §e kogo. kid:) Dk a}(,@cjsodlum.
metaphig@sphate m nufctcture sa Shoei G} Lid. @2. DMPA 15 FI:
n-octadéicyl B-(B',5'-di-t-buty oxyphenyl)iptpplongte |F2:
tetrakisfmethytene-3+(31;5Fd A-hytroxypyenytlp
ropiorfﬁé]methcm 20 Exam to 59, CompAlative %xaﬂmples ii to 13
The s efedéortg; lex polylattic omponent B (obtairred ineach of
Produ:ﬁprﬁE@l l8s 55 Sndl ir (Durdnex2002 of WirETech
Polym Co., Etd.)!(compane ) were mixedgbg ther in a Weight ratio
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by a double-screw kneader at a cylinder temperature of 250C and a feed

rate of 2 kg/hr to obtain a resin composition. The physical properties of

the obtained resin compositions 115 are shown in Table 15. The obtained
resin compositions were injection molded at a mold temperature of 110 C

for a clamping time of 2 minutes to obtaifymolded articles. The obtained
molded articles were 5 white and had a good shape. In Comparative
ExamplesTtie mé@immhmdsuimsi\meﬁéaﬂnﬂ%ti@ﬁ m?@lded@t’ahaolﬂollowing.

tefmperatyss of 119G fa1.8 glaruaing e, 964 inyes (2 inyies when
s the

PBT was used so e resin component) . he qualities o e molded
arfiglessansrshivwinC Paldle1is: mfsqmdferstéedcm@ﬂlwmleied@fm@red

ofifie present inventiqn.are.excellentin flame, retardapcy, surface

appearance (glossiness) , heat resistance (heat deformation temperature)

arftldingSiasshal SRaslity W waRSRREIY $ L@ 0d iaNiO gre0 HianeHe of
NNOWO %«%E%%&‘éﬂ@ Glgsos‘/‘{:g'\' maRiQortmxLa)in W

Uoronl LHOCONLAHEONO TVOra0OHHONNLNO4uO
P49 H%%C&W(‘FH%SE\‘PFO ‘\Gaphactoed By Uadrad R ReeN\Ceo H Igd - )

a'wz"fi (Ed N O dgD YO g0 re 940 co MWL P N N
D1: acidic sodium metaphosphate manufactured by Rasa Shoei
Co., Ltd.
D2: DHPA
Fl: n-octadecyl
3-(37,5" -di-t-butyl-4’ -hydroxyphenyl} -propicnate
F2:
tetrakis [methylene-3-(3’,5' -di-t~butyl-4-hydroxypyenyl)p

ropionatelmethane

Examples 52 to 56, Comparative Examples 8 to 10
The stereccomplex polylactic acid {(component B)

obtained in each of Production Examples 5-1 and 5~2 and PBT
resin (Duranex 2002 of Win Tech Polymer Co., Ltd.) (component
A) were mixed together in a weight ratio shown in Table 14
and dried at 120°C for 5 hours. Thereafter, the types and
amounts shown in Table 14 of an amorphous resin (K), an
inorganic filler (H), flame retardants (I, J), an ester
exchange inhibitor (D) and an antioxidant (F) were mixed with
the above mixture. Further, fibrous PTFE as a dropping
inhibitor was added in an amount of 1 part by weight based
on 100 parts by weight of the total of the components A and
B. The resulting mixture was kneaded by a double-gcrew
kneader at a cylinder temperature of 250°C and a feed rate
of 2 kg/hr to obtain a resin composition. The physical
properties of the cbtained resin compositicns are shown in

Table 14.
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S{I\ANNHOHNOOJINO Waxo00G-"'00a,lUU Um N4JL()
4uSiC OP,0 H\Nr-1OHriOriN10'OS4004 NWxoHNhOIQ
OWO5UNTINO0OOONE,-IroEIN0O AUGANU F+rd440 0~itH
HNOa)ORr~xt0iiQwOOOON30 OO0OUNNNELf141ro~ rd

AA m~Np,mOa)+00*pO,*vUBthw 4104 P40 Y.l PiPiP~Ri4
mmrd'vmEDrdou>1co~rtv3 (DIQ10romg~uromOto7aUA

rd A ro h }JI’se GHGNISN e 01N 0FRPS IN (@18 WeS#e mipiechi-oy molded

U GOy (A2 H b a Mo N N H 10 80K FO US54 40X Oz G A 2 Bhutes
NN..~HNa)Oa)[nR4+1dW41 rdFCS" HOaX 41 .Uro'A34m
ro {2 MiGWGas EETFBR)ES) BFBfnT & B S2l9) OeR B SiQNpeTRDL and

'6¥ finutes for others) to obtain molded articles. The
obtained molded articles were white and had a good shape.
The qualities of the molded articles are shown in Table 14.
The molded articles were excellent in flame retardancy,
surface appearance (glossiness), heat resistance (heat
deformation temperature) and dimensional stability (low

warpage) .
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Table 14

(H), flame retardants (I, J), an ester exchange inhibitor (D) and an
antioxidant (F) were mixed with the above mixture in a weight ratio shown
in Table 16. Further, fibrous PTFE 30 as a dropping inhibitor was added in
an amount of 0.5 part by weight based on 100 parts by weight of the total
of the components A and B. Montanic agid,wax as a release agent was
also added in an amount of 0.5 part by weight based on 100 parts by
weight of the total of the components A and B. 118 The resulting mixture
was kneaded by a double-screw kneader at a cylinder temperature of
250C and a feed rate of 2 kg/hr to obtain a resin_.composition. Th

physidal proplerliies of the obtained, resin cgmpositions are sHO\@n in Tlable
16.%5 The obtained resin compositions were injection mdlded | aga mold

mperatligiof110€ fot| ctamping gme &rgﬁni@mgto&obﬁah mo|de
m

. . . e} . L=
grtidles. FHe obtained molded|articles |wdré] White and ttad ago§d shape.
Ehe qualities lof the molded artidles ate shown in Tab ezl6. 10 keis
tderstood-thattheresincpn itiorns-of-the-present-invention-are
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ancginggesistar ce. They also have g ygle. The gesig
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fibefcomtaining molded article having $ yvellas _ |
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~H-~~NHOfY10 rd4~4FriHOf1LnHLUHrINOOJ~EIOO
aiXxXMHHhOWOONHtT tUWN 0 4OEOH\HOH1nHHH
HNOOOLHaxr7THHh(~oWo'~-NOLUOO UNiOHOa)0 NH
OHLhnHHHNOOOU),40 ~oWoxriHhgoWolmr>moOH
SSUroLnU)Nd tiol~, Uri-7TNH1I®OHLhnHHHHNOO10InO
~10O Q0C4\oxrviHHhNgoWamr000O kULnOEU)NNO 040
HU Q) 04%a GporM e HiRNE HIN (Teld ® 1140 denav sr)Fhe Hoblwwgng .
Mt (.~ ena sl Oergde V! M Rgy HMAHp8304d-and having a diameter of

13 um: Nippon Electric Glass Co., Ltd.)

H2: calcium silicate (manufactured by Nakaraitesk Co., Ltd.)

H3: talc (P2 of Nippon Talc Co., Ltd.)

Ki: L1225 polycarbonate of Teijin Chemicals Ltd.

K2: styrene-butadiene-acrylonitrile copolymer manufactured

by Mitsui Chemical Co., Ltd.; Suntac UT-61

I1l: Fire Guard 7500 of Teijin Chemicals Ltd., polymerization

degree n of about 5

J1: antimony trioxide (PATOX-M: Nippon Seiko Co., Ltd.)

D1: acidic sodium metaphosphate manufactured by Rasa Shoei

Co., Ltd.

D2: DHRA

Fi: n-octadecyl

3-(37,5" -di-t-butyl-4’ -hydroxyphenyl) -propionate

F2:

tetrakis [methylene-3- (37,5 -di~t~butyl-4-hydroxypyenyl)p

ropionate]methane

Examples 57 to 59, Comparative Examples 11 to 13

The stereccomplex polylactic acid (component B)
obtained in each of Production Examples 5 and PBT resin
(Duranex 2002 of Win Tech Polymer Co., Ltd.) (component &)
were mixed together in a weight ratic shown in Table 15 and
driedat 120°C for 5 hours. Thereafter,thetypesandamounts
shown in Table 15 of an amorphcus resin (K}, an inorganic
filler {H), a bromine-based flame retardant (I), an
antimony-based flame retarding aid (J), an ester exchange
inhibitor (D) and an antioxidant (¥} were mixed in a weight
ratio shown in Table 15 and kneaded with the above mixture
by a double-screw kneader at a cylinder temperature of 250°C
and a feed rate of 2 kg/hr to obtain a resin composition.

The physical properties of the obtained resin compositions
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AOa)'o'd z1,04rid~01ONHNNRNNiTOUrd(NN ~bl-Nu -4wW
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N at amcld temperature of 11¢°C for a clamping time of 2 minutes
toobtainmoldedarticles. Theobtainedmclded articles were
white and had a good shape. In Comparative Examples, the
resin compositions were injection molded at a mold
temperature of 1106°C for a clamping time of 4 minutes (2
minutes when PBT was used as the sole resin component). The
gualities of the molded articles are shown in Table 15. It
is understood that the molded articles of the present
invention are excellent in flame retardancy, surface
appearance {(glossiness), heat resistance (heat deformation

temperature) and dimensional stability (low warpage).
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following- [ ic filer); gl iber. ( 0 and havi
e ST o e B i Tndpe & of
calcumsilicatégpramufdcturedily G Rakaraitesk Tiod .Ltd.) H3 (inorganic

fillgn):. tRlc(P2.pf Nippon talc G9nkiddtured by Nakaraitesk Co., Ltd.)
H3: talc (P2 of Nippon Talc Co., Ltd.)
Kl: L1225 polycarbonate of Teijin Chemicals Ltd.
K2: styrene-butadiene-acrylonitrile copolymer manufactured
by Mitsui Chemical Co., Ltd.; Suntac
I1l: Pire Guard 7500 of Teijin Chemicals Ltd., polymerization
degree n = about 5
J1: antimony trioxide (PATOX-M of Nippon Seikc Co., Ltd.}
D1: acidic sodium metaphosphate manufactured by Rasa Shoei
Co., Ltd.
DZ: DHEA
Fl: n-cctadecyl
3-(37,57 ~di~t-butyl-4’-hydroxyphenyl) -propicnate
B2
tetrakis [methylene-3-(3’,5"-di-t-butyl-4-hydroxypyenyl)p

ropilonatel methane

Examples 60 Lo 69
The stereocomplex polylactic acid (component B)

obtained in each of Production Examples 5 and PBT resin
(Duranex 2002 of Win Tech Polymer Co., Ltd.) (component A)
were mixed together in a weight ratio shown in Table 16 and
dried at 120°C for 5 hours. Thereafter, an inorganic filler
{H), flame retardants (I, J), an ester exchange inhibitor
(D) and an antioxidant (F) were mixed with the above mixture
in a weight ratic shown in Table 16. Further, fibrous PTFE
as a dropping inhibitor was added in an amount of 0.5 part
by weight based con 100 parts by weight of the total of the
components A and B. Montanic acid wax as a release agent
was also added in an amount of 0.5 part by weight based on

100 parts by weight of the total of the components A and B.
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I1 (bromine-based flame retardant): (Fire Guard 7500 of Teijin Chemicals
Ltd., polymerization degree n = about 5) JI (antimony-based flame

retarding aid) : antimony trioxide 10 (PATOX-M of Nippon Seiko Co., Ltd.)

D1 (ester exchange inhibitor): tris(2,6-di-t-butylphenyl)phosphite D2

(ester exchange inhibitor): tetraphenyl-f4-biphenylene phosphite 15 FI
(antioxidant): n-octadecyl 3-(3',5'-di-t-butyl-4'-hydroxyphenyl)-propionate

FZ tantizaddrit ) gtrakisfethylere 18:63 & di-bhuty lsb-hpdroxyphenyBpeader
ropiona 0 T tereocomplex polylacti

ac% (%otﬁgo%ent )g%@%%%gagh@o%%ri};u%ﬁénaEfaer%)élé'ﬁsg g%r?d€ FgD]f‘g/ hr
re$in pbuFENRE2082 bhwinmMeehiPdipmer GhelghyEonsonenpd?sies of
werempgd-together ina weight1alio shown i fablg Liand died af, o ¢

120C for 5 hours. Thereatfter, an inorganic filler (H), a flame retardant (1),
a flame reT&18ise ARILIT Ariee ke SteReREhanyenfHitsitor (D) psreimixarplded

with-the,pptai rﬁ%g@'ﬁ‘%ﬁi@ gweightratio,shgwn in Fablg 17 fupRef, ns nyce
fibrous 30 E’TFE% A100 of Daikin Industries, Ltd.) as a dropping inhibitor
WESRIERIR BR HRTSUATSAG B art by e bhied Balbtiprcisles were

wejghtef thedotah af thegeasapananis A and-B and montanie acidwax&sgeq
a release agent was also added in an amount of 0. 5 part by weight

beRBH SR Sdrfie SRR L 2P Herdéfter, the resulting mixture was

kneaded byta idoubierserevskaeadertatisheylindgs tenopaiotneof 280G £ the
and a feed rate of 2 kg/hr to obtain a resin compasition. The  physical

TS RER of hEY BHHTE e COmpOLRGhs aFe oV FABRYE
Thedelftainediresin eompositions wede injeciidn moliledaatka Mpldesistance.
te era%grzgoo 1%%C for.a clgﬁgiln time of :}Lminurlehto obtain molded

articles. The obfaine rsr’w%?fed articles were- white and had a Iglgocoodrl gﬁjaspiet.ions
Thetfqurdditiesof seerimoldeceridianticlescaredshowntiB Taple 4 2.

fiber-containing molded article having high stiffness as
well as biodegradability and heat resistance when they

contain a glass fiber. Since the resin compositiong of the
present invention forma stereocomplex phase fully, they have

high heat resgistance.

Comparative Examples 14 and 15

The operation of Example 60 was repeated except that
the type and amount of the polylactic acid were changed as
shown in Table 16 toc obtain a resin composgition. The physical
properties of the cobtained resin compositions are shown in
Table 16. The cobtained resin compositions were injectiocn
molded at a mold temperature of 110°C for a clamping time
of 1 minute to obtain molded articles. The gqualities of the

molded articles are shown in Table 16.



(part 1)

Table 16

Comparative Examples 16 and 17 Resin compositions and molded
articles were manufactured in the same manner as in Example 70 except
that 15 the type and amount of the polylactic acid were changed as
shown in Table 17. The physical properties of the resin compositions and
the molded articles are shown in Table 475 The resin composmons of the

presentrinvention had exceltent solvent resistance andffame Tetardangy
\29}) The resin 20 compositions pf the pyesent invention were excellent in
hgat | resistance (heat defarmation tenmperature) and melt viscosity
a . (o]
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*based on 100 parts by weight of the total of components A and B
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The abbreviations in Table 17 denote the following. Hi (inorganic filler):

glass fiber (5 mm chopped strand having @ diameter of 13 m: Nippon

Electric Glass Co. , Ltd.) li (brominated polycarbonate-based flame

retardant) TRiee &Bueard. 2500 0ETeijin Tlivhesicals |ddn potyaszatiohl owing.

degree .n = J1. @ntimony- f etarding ajd) ;. antimo
e ATBRN of Nopa S CIrb: (st exctger rana
inlhi@itdn_)gl@ tﬁts@x@t@izt-bﬁty!@hamyl)mtbgphire EEmamp_lies Z3deITResiftd. )
compositipnsand moldad iiplesngre; FANIBAUALIN (RESeR cured by
manner as in"Example 70 except that 15 the types and amounts of the
polAkétceadig Bhddfe adeitives were changed as shown in Table 18. The

physicel REgReLtes. of the Eesin coppesitiens andvglded arficles@re | 1.cy.)
shown in Table 18. It is understood that the resin compositions of the

prédentinShtieR eSS clidatln malt oEEaaHy 20 $Bblity GHETGW §RR0 of
Propary.r 251diM &k 0:01ZF E, 0 9 0 dx\i £icFldd) @dq@bednOms@di: 5)
OX?I(?ékggggé;§ég§éépggéﬁgji%%ggé%ng:aid): antimony trioxide

(PATOX-M of Nippon Seike Co., Ltd.)

Dl (ester exchange inhibitor):

tris{2,6-di-t-butylphenyl)phosphite

D2 {ester exchange inhibitor):

tetraphenyl-4,4’ -biphenyliene phosphite

F1 (antioxidant): n-octadecyl

3-(3",5"-di-t-butyl-4’ -hydroxyphenyl) -propicnate

F2 {antioxidant) :

tetrakis{methylene-3-(3’,5"-di-t-butyl-4-hydroxyphenyl)p

ropionate]lmethane

Examples 70 to 72

The stereocomplex polylactic acid (component B)
obtained in each of Production Examples 5 and PRBT resgin
(Duranex 2002 of Win Tech Polymer Co., Ltd.} {component A)
were mixed together in a weight ratio shown in Table 17 and
dried at 120°C for 5 hours. Thereafter, an inorganic filler
(H}, a flame retardant (I), a flame retarding aid (J) and
an egter exchange inhibitor (D) were mixed with the cbtained
mixture in a weight ratio shown in Table 17. Further, fibrous
PTFE (FA1l0C of Daikin Industries, Ltd.} as a dropping
inhibitor was added in an amount of 0.5 part by weight based
cn 100 parts by weight of the total of the components A and
B, and montanic acid wax as a releage agent wag also added

in an amount of 0.5 part by weight based on the same standard.
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Jla-TfSed Ga¢O QUHRYOW bl DR i H~ERin composition. The
physical properties of the obtained resin compesitions are
shown in Table 17.

The obtained resin compositions were injection molded
at a mold temperature of 110°C for a clamping time of 1 minute
to obtainmolded articles. The obtainedmolded articles were
white and had a goocd shape. The gualities of the molded

articles are gshown in Table 17.

Comparative Examples 16 and 17
Resin compositions and molded articles were

manufactured in the same manner as in Example 70 except that
the type and amount of the polylactic acid were changed as
shown in Table 17. The physical properties of the resin
compositions and the molded articles are shown in Table 17.
The resin compositions of the present invention had excellent
solvent resistance and flame retardancy (V-0). The resin
compositions of the present invention were excellent in heat
resistance (heat deformation temperature) andmelt viscosity
stability. They rarely contaminated a metal and had low gas

property.
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_~BN(ddBUH&ﬁaiEHHd&EQ@Erbonate~based.flame retardant): (Fire
Guard 7500 of Teijin Chemicals Ltd., polymerization degree
n = about 5
Jl (antimony-based flame retarding aid): antimony trioxide
(PATOX-M of Nippon Seiko Co., Ltd.)

D1 (ester exchange inhibitor):

tris(2,6—diwtmbutylphenyliphosphite

Examples 73 To 79
Resin compositions and molded articles were

manufactured in the same manner as in Example 70 except that
the types and amounts of the polylactic acid and the additives
were changed as shown in Table 18. The physical properties
of the resin compositions and molded articles are shown in
Table 18. It is understood that the resin compositions of
the present invention are excellent in melt viscosity

stability and low gas property.



Table 18
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The abbreviations in Table 18 denote the following. H1 (inorganic filler):
glass fiber (5 mm chopped strand havingzgdiameter of 13 m: Nippon
Electric Glass Co. , Ltd.) H2 (inorganic filler): calcium silicate

(manufactured oy 5 Nakaraitesk Co:; Itd: )y H3[(inorganic fitter) Ttatc (P2 OTZU
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Example
*based on 100 parts by weight of the total of components A and B
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(continued)

Table 18

tetraphenyl-4,4'-biphenylene phosphite 25 L1 (hydrotalcite): basic

carbonate compound of Mg and Al:

DHT-4A2 of Kyowa Chemical

Industries, Co., Ltd. L2: (hydrotalcite) : basic carbonate compound of Zn,
Mg and Al (ZHT-4A of Kyowa Chemical Industries, Co., Ltd.) 30
actic acid (component B)
nd PBT resin (Duranex 2002
of Win Tech Polymer Co., Ltd.) (component A) were mixed together ina

Examples 80 to 85 The stereocomplex
obtained in each of Production Example
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*bhased on 100 parts by weight of the total of components A and B
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30 shown in Table 19. The obtained resin compositions were injection

molded in the same manner as in Example 1 to obtain molded articles.

The qualities of the molded articles are shown in Table 19. The obtained
molded articles had a glossiness of 90 % or less 129 and were judged as
unacceptable in terms of surface propeyties. 130 N'~joMa) htoQo W

OO0 zZMr. WOHHWuUloiJ dHo NHo U\HHEFNjth) QO0Ci, Oz

0 0 W U Mitieo dblrdoltikdislNj b fITRICHA O8Z ddnloteo OHWENINIEring .

TR T T T e e
having a diameter of 13 um: Nippon Electric Glass Co., Ltd.)
H2 {incrganic filler): calcium silicate (manufactured by
Nakarairesk Co., Ltd.)

H3 (incrganic filler): talc (P2 of Nippon Talc Co., Ltd.)
I1 (brominated polycarbonate-baged flame retardant): (Fire
Guard 7500 of Teijin Chemicals Ltd., polymerization degree
n = about 5

I2 {brominated epoxy-based flame retardant): Plasarme EP100
of Dainippon Ink and Chemicals Inc., polymerization degree
n = about 16

I3 (brominated pclyacrylate): polypentabromcbenzyl
acrylate manufactured by Dead Sea Bromine Co., Ltd. of
Israel; FR1025: molecular weight of about 34,000,
polymerization degree = about &0

T4 (brominated pelystyrene): Pyrocheck 68PEB of Ferro Co.,
Ltd. of the U.S.

J1 (antimony-based flame retarding aid): antimony trioxide
(PATOX-M of Nippon Seiko Co., Ltd.)

D1 {ester exchange inhibitor):
tris(2,6-di-t-butylphenyl)phosphite

D2 (ester exchange inhibitor):

tetraphenyl-4,4’ -biphenylene phosgphite

L1 (hydrotalcite): basic carbonate compound of Mg and Al:
DHT-4A-2 cof Kyowa Chemical Industries, Co., Ltd.

L2: (hydrotalcite): basic carbonate compound cf Zn, Mg and

Al (ZHT-4A of Kycwa Chemical Industries, Co., Ltd.)

Examples 80 to 85

The stereccomplex polylactic acid {component B}
obtained in each of Production Examples 5 and PBT resin
{Duranex 2002 of Win Tech Polymer Co., Ltd.) {compcnent A)

were mixed together in a weight ratio shown in Table 19 and
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MNO O ~Ur0a:Hw OU\tHf7toQG; O00dWWHNO NO
HP4a-)NH O4HhulQW11N oOOwO rW a4,40 J-P4a)Na)rd
Pa+JP,P,uR;+JN QOUE6GSaUU HUId4lldm}rda).H A3
Hiriv>HF.(1))OT}N1JZ1J UNfla)4-1rdS:VJ-117)41-H (d
~[r-1-HG Ul rdW ..'fdfl1ltOta-Hx&lraurd3 r1 ~MO-Htk6t
S4~NQOU-riN1J?I,IHEWfd-HNA(D$L-H-ri-HAHCOWrd
QP23 oh ¥ 0T £9r 1T NIPERE 3 (H BS BRETeH 1155359 15 By Flants
Pi(U) OO, aat .Hac8SxrldeNehidié Vih b+ ik Gy CGAWAaanmetd & Niant

H w?_)_ ps%&v%aiaﬁ' ’f’a:xlb]l’eN 1VS\9/ 4 e_yeomrlnxécr{ Lig gl voae%;gtHrEag io ghown in
Table 19 and kneaded with the above mixture by a double-sgscrew
kneader at a cylinder temperature of 250°C and a feed rate
of 2 kg/hr to obtain a resin composition. The physical
properties of the obtained resin compositions are shown in
Table 19.

The obtained resin compositions were injection molded
at amold temperature of 110°C for a clamping time of 2 minutes
toobtainmolded articles. The obtainedmoldedarticles were
white and had a good shape. The gualities of the molded
articles are shown in Table 19. As for surface appearance,
a molded article which was accepted in terms of glossiness
and smoothness was judged as acceptable.

It is understood that the molded articles of the presgent
invention have excellent flame retardancy, light registance
and melt stability and satisfactory surface properties. It
is also understood that the antistatic property and light
registance can be further improved by blending an antistatic
agent and an optical stabilizer. It is also seen that the
resin compositions of the present invention have a short

molding cycle.

Comparative Examples 18 and 19

Resin compositions were obtained in the same manner
as in Example 1 except that the type and amount of the
polylactic acid were changed as shown in Table 19. The
physical properties of the obtained resin compositions are
shown in Table 19.

The obtained resin compositions were injection molded
in the same manner as in Example 1 to obtain molded articles.
The quaiities of the molded articles are shown in Table 19.

The obtained molded articles had a glossiness of 90 % or less
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and were judged as unacceptable in terms of surface

properties.
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{(part 2)

Table 19

Il (flame retardant): Fire Guard 7500 of Teijin Chemicals Ltd.,
polymerization degree n = about 5 12 (flame retardant): EP100 of
Dainippon Ink and Chemicals 5 Inc. J1 (antimony-based flame retarding
aid): antimony trioxide (PATOX-M of Nippon Seiko Co., Ltd.) J2
antimony-based flame retarding aid): arggpony pentaoxide (NA1030 of

Nissan Chemical Co., Litd.) 10 M1, (optical stabilizer) : triazole-based
EA-31 of ADEKA Cs@ [dd.) M2 (Bptical stagilizer): benzoate-based
SumiBobe 400 of migbg o o e:fnﬁaPCo.ﬂ_ﬁd.) Ni (antistatic agent):
ffanufactured by Takemote Yais m(‘;%., 15 Ltd{, sodium
:Ig:iecylbenzensul onate mixture|, TPEL456]N2 (antistatic agent):
nanufactured by Takemgto ‘ﬁush_ﬁpo., L td.stetrabutylphosphonium
dg HecylbénzensulfolhtelPES Miuthe ST L416 D1 (ester exchange
irHibitor): 20 tris(2,6-di-t-b@YylbtieRyfiphosphite D2: (ester exchange
[Anibitor):T tetraphenyl-4,2™-niphenylene phiosphite Fl (antioxidant):
lﬁctacgecyl 35(3',5'-di-t—ﬂut3 P&4‘-1Xdrc)x¥p enyl)-propionate 25 F2
aptioxidant): tetraki§methyléngi3i(g),55d -t%)utyI-4-hydroxypyenyI)p
repionate)methane Titarfiulh BXHé; Bolorant 30 Examples 86 to 91 The
stgreocomplex potylact “ac d-(compaonentB)—obtained in each of
ﬁoductioh Examples 5 %nd PBT rlesin (Duranex 2002 of Win Tech
Polymer Co., Ltd.) (ggm;goﬂ ent A)awere) ix@d together in a weight ratio
sHown in Table 20 and 133 driedgar] 20q f8F 5 hours. Thereafter, an
itgrganic filler (H)|, a bremipe-baged flame retardant (1) , an
antimony{based—flameretatdingraid-{3)--an-ester exchange inhibitor (D)
amd an aptioxidant (F) were mixed wjth the above mixture in a 5 weight
le@{ o] s!hown inITab e%O.é}#gﬂj‘ther, fibroug RTEE as a dropping inhibitor
Wdls added in an a*noungoﬁ 0.5 paftdy > |
3 c o Q
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weight based on 100 parts by weight of the total of the components A and
B. The resulting mixture was kneaded by a double-screw kneader at a
cylinder temperature of 250C 10 and a feed rate of 2 kg/hr to obtain a
resin composition. The physical properties of the obtained resin
compositions are shown in Table 20. The ®btained resin compositions
were injection molded at a mold temperature of 1100C for a clampin

time of 2 MiRGteS 283 GhtdifTtHoltRd ZHidEs. Hh&ighaRfedh®Ideel 1 owing.

articles(wesenwhitetancihad  gopdishapes F8e eyaluationresylisotthenicals
qu%liti s of thg molded artjcles are shown in Table 20. As for surface

app&arancBCAGHEd RriGE WhiEH {as actefRA%n trms of glossiness

and zmddthness stasjidged asEfiaccepiable i hasdreemdeserbethbmicals
th(—ﬁ%&gt item that the compositions of the present invention have excellent
solvent resistance. It is understood that, by blending a flame retardant

and an{motgamo filbs deciflaimretasiancy And 25 light esistanesyottheoxide

Cow&%wnﬁa@fb%%%égéegeﬁhﬁoh 14 resE{a(l{wc)e, that is, heat

deformation tempera ecomes thé same’lével as that of (PBT/glass) ,
the7guffané dpperrdrses ik Greawy teprovidh ared the:maldingeyglpentaoxide

beqemes shods Ryrther, it is.easily inderstood tJantistatic property 30

can be provided and light resistance can be’further improved by blending
an'&htistafic-8gent bal bhigsicht stabiizer] ©dmpadtiie’Ednple’d KA Co.
ang 24 The polylactic acid and PBT resin (Duranex 2002 of Win 134 Tech
Polymer Co., Ltd.) (component A) were mixed t(lzs%ether in a weight ratio

shian IPTabRA20 ShERRIZRA2DCORIR 25 R Grime@ExafpRigebe 400 of

Theraaftesnan mesganis filex (H) 1.adbromine-based flame retardant (1),
an_antimony-based 5 flame retarding aid (J) , an ester exchange inhibitor

(DJ'dnd & ARtiBNdEnPETHere MREAItT tHeSShdihdd rREREIN Bk Co.
weight ratie shown iadable,2&dnthesufibrous £J g /s wa-dropping. s ¢
inil'ﬁ[t%ito was agg%d Cijn an am(?[u.nt of 0.5 part b%/ é\{veight based on 100 .
part§ by Weight of the fotal of tHe L0 LOMPONENtS A%nd B ghathRe T usht Co-,
resutting, mbetirealvas khpadeg Hiynd doubilessarewdaeadas al & sybnderrrc
temRerALE ofRR0f ¢

D1 (ester exchange inhibitor):

tris(2,6-di-t-butylphenyl)phosphite

D2: (ester exchange inhibitor) :

tetraphenyl-4,4’ -biphenylene phosphite

Fi1 {antioxidant): n-octadecyl

3-(37,8"-di~t-butyl-4’ -hydroxyphenyl) -propionate

F2 (antioxidant) :

tetrakis[methylene-3-(3',5’ -di-t-butyl-4-hydroxypyenyl)p

ropionate]methane

Titanium oxide: colorant

Ixamples 86 to 21

The stereocomplex polylactic acid (component B}
obtained in each of Preoduction Examples 5 and PBT resin
(Duranex 2002 of Win Tech Polymer Co., Ltd.) (component 2)

were mixed together in a weight ratio shown in Table 20 and
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and a feed rate of 2 kg/hr to obtain a resin composition. The physical
properties of the obtained resin compositions are shown in Table 20. 15
The obtained resin compositions were injection molded at a mold
temperature of 110C for a clamping time of 4 minutes (2 minutes when
PBT was used as the sole resin compoh@at) to obtain molded articles.
dg}iphysmal i?oeg&er;fs of the obtained molded articles are shown in

58,30\ P NCEHR N NEFRHRL 2N BRE0b%T 1 1er
H FH).N @ owcn i M- atd e\ QoD rN OGS - H( @) H ldrF]aN@ﬁdeb—@ased
R e R NE e Haz“eé%%‘#ql
gqowa, o Sa N O Xom
O D UntiBERO 'kFDMEH?bI FjiEeQ GHdh Wk@: @Lﬂa@e td:ld:thﬂa in a
a dropping inhibitor was added in an amount of 0.5 part by
weight based on 100 parts by weight of the total of the
components A and B. The resulting mixture was kneaded by
a double-screw kneader at a cylinder temperature of 256°C
and a feed rate of 2 kg/hr to obtain a resin composition.
The physical properties of the obtained resin compositions
are shown in Table 20.

The obtained resin compositions were injection molded
at amold temperature of 110°C for a clamping time of 2 minutes
toobtainmoldedarticles. The obtainedmoldedarticles were
white and had a good shape. The evaluation results of the
gqualities of the molded articles are shown in Table 20. As
for surface appearance, a molded article which was accepted
in terms of glossiness and smoothnegs was judged as
acceptable.

It has been described in the test item that the
compositions of the present invention have excellent solvent
resistance. It is understood that, by blending a flame
retardant and an inorganic filler, the flame retardancy and
light resistance of the composition can be improved, the heat
resistance, that is, heat deformation temperature becomes
the same level as that of (PBRT/glass), the surface appearance
is greatly improved, and the molding cycle becomes short.
Further, it is easily understood that antistatic property
can be provided and light resistance can be further improved

by blending an antistatic agent and an optical stabilizer.

Comparative Examples 20 and 21

The polylactic acid and PBT resin (Duranex 2002 of Win
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OrOU NS~W\OXOMHHFJtogHOWOtO rluLUIQInrtlrt HO
oNw 1-1ji UoxHHhtoQoCHUoWMUfqvVvvp~vp,vvvv3
wrl)4j411IQW~'"Q4l1Q4l1Huaaaaaaa~4) muvHcaw va3
ulr=UErdNr-i) WHISIGNV>1 H\-ixwlIQ rd>"Nv~"U'C5NJJ
USIOCN'CS'al4'LSN-HfiU~, ULL1avFCb4Axa-at~NO SC -u
tTNTU7rd ~NrtfNHOODbiUSi Sird AIE.r+ -HWLINHOHOAV
rdiGtPaPp+IreEw e w W FE N ol SCORPRERIOR) -V Ere vitUreFA RGP her

Wi © NeWRWratio shown in Table 20 and dried at 120°C for
5 hours like Example 86. Thereafter, an inorganic filler
(H}), a bromine-based flame retardant (I}, an antimony-based
flame retarding aid (J), an ester exchange inhibitor (D) and
an antioxidant (F) were mixed with the obtained mixture in
a weight ratio shown in Table 20. Further, fibrous PTFE as
a dropping inhibitor was added in an amount of 0.5 part by
weight based on 100 parts by weight of the total of the
components A and B, and the resulting mixture was kneaded
by a double-screw kneader at a cylinder temperature of 250°C
and a feed rate of 2 kg/hr to obtain a resin composition.
The physical properties of the obtained resgin compositions
are shown in Table 20.

The obtained resin compositions were injection molded
at amold temperature of 110°C for a clamping time of 4 minutes
{2 minutes when PBT was used as the sole resin component)
to obtain molded articles. The physical properties of the

obtained molded articles are shown in Table 20.
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The abbreviations in Table 20 denote the following. H1 (inorganic filler):
glass fiber (5 mm chopped strand having a diameter of 13 m: Nippon
Electric Glass Co., Ltd.) 5 H2 (inorganic filler): calcium silicate
(manufactured by Nakaraitesk Co., Ltd.) H3: talc (P2 of Nippon Talc Co.,
Ltd.) Il (flame retardant): Fire Guard 750 0f Teijin Chemicals Ltd.,
polymerization degree n = about 5 10 12 (flame retardant): EP100 of
Dainippon Ink and Chemicals Inc. JI (antimony-based flame retarding

aid): antimeny tdexigde (PAKGKM of NipRaRSekodedottd } 92 following.
(antimony-based flame retarding aid): antimony pentaoxide 15 (NA1030

of RssPERERTcAF Cot1ite M1 ¢dpti Stabfizel)> Rz 61BARIeE strand

(LA=31: AP EK AR « -1k) M2 (apticRl saBilizen: benzoaterbaseds | 1.e4d.)
(Sumisppe 400 of Sumitomo Chemical Co., Ltd.), 20 NI (antistatic agent) :

MATUACREFBY TakbmbtE YUshFESC 1Y, Shiffgte  (manufactured by
doderybhenzensulfopate mbdure, TPL456 N2 (antistatic agent) :

m u_fa%tgi%d ¥,%rak%n§é%ég%h&%% td.,teé[%téuglphosphonium

dodecylbenzen Uffonat ixture, TPL41 (ester exchange
inHiBitor¥:1 fnist 2 6 dietolatylphenyl)plrosplitedD2 {estes £xTharder Chemicals
inhibitor): tetraphenyl-4,4'-biphenylene phosphite F1 (antioxidant):

n-%(?téfzi écéf %?%”?f %Z%?%%Igty %‘yjﬁ% ror>l<y5h &r r%)y(f)% ro%iionate F2
(artioxiddmtinactrakisfrdathylend: 84805 odi-Blautyliphydraxypyenyll)fhemicals
rogigpate]methane 138 Example 92 The pellet obtained in Example 91

was molded by a hot runner injection molding machine at a cylinder

terhperl@Did w2508 DB lastant aAlubiestent fampagapi(settion Bloxide
diappetesef G0 mmy cirglimfesenge,oba cenier portion of 48 mm) sample
and evaluate the properties thereof. The pin hole
J2 (antimony-based flame retarding aid) : antimony pentaoxide
(NA1C30 of Nissan Chemical Co., Ltd.)
M1l (optical stabilizer): triazole-based (LA-31 of ADEKA Co.,
Ltd.)
M2 (optical stabilizer): benzoate-based (Sumiscbe 400 of
Sumitomo Chemical Co., Ltd.}
N1 (antistatic agent): manufactured by Takemoto Yushi Co.,
Ltd., sodium dodecylbenzensulfonate mixture, TPL456
N2 {antistatic agent): manufactured by Takemoto Yushi Co.,
Ltd., tetrabutylphosphonium dodecylbenzensulfonate/PEG
mixture, TPL416
D1 (ester exchange inhibitor):
tris(2,6-di~t-butylphenyl)phosphite
D2 (ester exchange inhibitor):
tetraphenyl-4,4’ -biphenylene phosphite
F1 {antioxidant) : n-octadecyl
3-(37,5"-di-t-butyl-4’ ~-hydroxyphenyl) -propionate
F2 ({(antioxidant) :
tetrakis [methylene-3-(3’,5' -di-t-butyl-4~-hydroxypyenyl}p

ropionate]methane
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was 16 mm away from the periphery of the sample and the screw hole
was 21 mm away from the periphery of the sample. It has been described
that the molded article of the present 10 invention is excellent in flame
retardancy, light resistance and melt stability. However, as for the
properties of the fluorescent lamp cap, 1l pin striking strength was 77
kgf, and the tap strength and the deformation resistance were both
safi$RERIS af 50/50. 15 Effect of the Invention Since the resin

compositiorhef thelaresesbitwentien ieoningPRYlactiasihwhithdis® a hot
bio-based poggmer, its en\éiﬁonmental load is small. The resin composition

of & 25 Prédehit Thventidi nas BRAIRTE HaGt Adsidtamie WHFE Higiperature

meiting point.oT e E€'sin composition ef thepresent daventiomisexsellertct ion
in Qf}!& sé%k%igtyo%nq gy%rnoly%isrrce&ir'ls%ance. The r’golded article of the,

présent NVention i3 “excellent I mechanicar strengthC RydfolySgre1on of 48
resigtarscergric: 25 ¢lkemmitabesistancerdpdustrialsAphbeaiulity Theesiin hole

comp, jt] F&rf?f q;}g r t invention.has excel heat resjstance and
hydro%ys‘jéLitééoresigltanfe]‘?aén8 cgiﬁg xélga}sléedr e gl%eec r%l)eniéj %n%ﬁ%eaﬁcli} %I%&ﬁcscrew
palel 3 aBL AM S S aasif cornpositiopeconmiresing an arbmatiemple. It

polyestesdcamponent A)paving 2 hytyleps;tgrephinalate. skelgton,as the, o
main constituent unit and polylactic acid (component B) 5 having a
melfFPonP B UDEE & higher. 21 THavssircdomstsitinn atteidinggeistance

claimql which comprises.p to 93.pastsby weight of the 5&5}\9@9@&@5 of the
based on 100 parts by weight of the total of the componént A and 10 the

comPOnEREBEEEThaBsHPrEbmMpBSit astdrdikgns daretImicias 77 kgf,

copypiisascahospharicasihmetahsali sepresented by dhe followiYere both

formula in_an amount of 10 §m to 2 wt%: Rp R3/P\\R,
satisfactory at 50;)0.

Effect of the Invention

Since the resin composition of the present invention
contains polylactic acid which is a bio-based polymer, its
environmental load is small. The resin composition of the
present invention has excellent heat resistance with a high
melting point. The resin composition of the present
invention is excellent in melt stability and hydrolysis
resistance. The molded article of the present invention is

excellent in mechanical strength, hydrolysis resistance and

chemical resistance.

Industrial Applicability
The resin composition of the present invention has
excellent heat resistance and hydrolysis resistance and can

be used in electronic parts and electric parts.
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R 3 15 R2 wherein R1 is a hydrogen atom or alkyl group having 1 to 4

carbon atoms, R2 and R3 may be the same or different and each a

hydrogen atom or alkyl group having 1 to 12 carbon atoms, M1 is an

alkali metal atom, alkali earth metal atom, zinc 20 atom or aluminum atom,

nis 0 when M1 is an alkali metal atom, E#eali earth metal atom or zinc

atom and 1 or 2 when M1 is an aluminum atom. 4. The resin composition
according to claim 1 which 25 comp%@gg{%m to 5 parts by weight of a

block forming-agemt ¢campenentds) based 0’ 109 partsbymeight ¢fdhester
com&%egt @B.tS. Thehreéi.nncorgp Si iog according to cl irqll which 140
Comprines D01 td's pars BPwaight of A ester & %HEE§8 iRfBitGreLeton as
(cdrhpomentiDy drased omet00 walts yndweight vi ther total of thé component B)
co tA C t B. 5 6, .Ihe resin composition according

to g%)}?ng%gw |3?g%?r§%ﬁsr%%%r}bepl t%flo1 %grtg?m? l\;vglldﬁt@o%% crystal

nucleating agent (component E) based on 100 parts by weight of the total

of the compppent.4 andt8g component B, &82&5‘4{? fg%'”cczo”i%osi“%ich
according to claim 1 which comprises 0.01 to 5 parts by weight of an
anfieRIBARLE ECorApbReAPFPBASE] B 10DLFars by wWeightotthenetat ok based

th%ﬁom@@nsa&é@%th@eq%eoa%mt%el%ét?;ﬁe5%8@@@%@@%%;11; A and

according to claim 1 which comprises 0. 01 to 50 parts by weight of a
polySter TRBRRF @omponent G) based on 100 parts by weight of the

total of the component A and the component B. 20 9. The resin

composition according to claim 1 which comprises 5 to 100 parts by
welght of aRoFGHME i PTG dEht H Basedh 60 pard By waighech

of thentotal 9f the quropenet A-ane tie gemaonealB. 2540ebe esiNny the
co %ﬁict)iggnacc rding o claim 1 which comprises 5 to 80 parts by weight

of 2 bromine-Baded famd rétafdart TCoMpordnt 1 ak®® 6307 paftsby

weight of an antirgony-base d*flame retarding aid (component J) based on

Ry

wherein R; is a hydrogen atom or alkyl group having 1 to 4
carbon atoms, R; and R; may be the same or different and each
a hydrogen atom or alkyl group having 1 to 12 carbon atoms,
M; 1s an alkali metal atom, alkali earth metal atom, zinc
atom or aiuminum atom, n is 0 when M; is an alkali metal atom,
alkali earth metal atom or zinc atom and 1 or 2 when M, is

an aluminum atom.

4. The resin composition according te claim 1 which
comprises 0.001 to 5 parts by weight of a block forming agent

{(component C) based on 100 parts by weight of the component
B.

5. The resin composition according to c¢laim 1 which
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100 parts by weight of the total of the component A and the 30
component B. 11. The resin composition according to claim 1 which
comprises 1 to 100 parts by weight of an amorphous resin (component K)
based on 100 parts by weight of the total of 141 the component A and the
component B. 12. The resin compositiod &€cording to claim 1 which

comprises O.Q1 to t ight of hydrotalcite 5 (component L) based
on'lo(‘}§ parts?% We?(ﬁﬁﬁo%‘ :ﬁ/e\ﬁ%%ta c%f t e%&%ﬁ%&erﬁ% %ﬂd?ﬁ%er exgﬁange
coinpoheht Br13¢Phprasintcdhmpbsitiod avcotdifigie ctainhy whitbht of the

comprises Q:03,parts, ¥ weight of %QD%S@QJAESE&&(CQWDOHM M)
based on 100 parts by weight of the total of the component A and the
component B. 14. The resin composition according to claim 1 which

cogprises-&,Q1 Q.10 pagisioweighbar ap antgiatic agent-ila: n 1 which

(component N) based on 100 parts by weight of the total of the component

A SRTEE-EGApdneat B 15 PRE FeSiRCHiRpadifoR heesrani Richif eat ing
whicfehas (asigrendsiystd) raiaseR) 669006 epetenyhaEeiga0dhe  ne total

stereo crystal rate (S) is represented by the following equation (1): S (%)
= [PAHATEPAR RIS RERH/AHR + AFmSARRERTRE) Bvherein AHms =
203.4 J/g, AHmh = 142 J/g, AHmSs represents the melting enthalpy of the

mejting poﬁ of a stereocomplex 25 and AHmMh represents the melting_
enthalpy of & horTocrstal ™28 Stite ik E6mpOsiign BecEidid o cldim 4
whicimhas ssestete@ trystallizationtratin ¢Creof 5%t maresvtheseindhe:

stereq crystallization ratio (Cr) is esented 30 by the_following equation
(2):%? A?rl:eﬁf%sc%ﬂ(égesi xm?xa(%%fo Fﬂr\?v eg m"ﬁ%ghatnoo m,‘%‘r% frgtal of
intehsitiesobdiffeactioh peakst retheodRbBrmeaswement, Eleci = Isci +

Isc2 + Isc3 is the total of integral intensities of diffraction peaks derived

from 142 the stereocomplex crystal, Isci (i = 1 to 3) is the integral
int8nsity of&difffastion peaas2o o1 .0c2Tdi24.G,0and 4Hm is thbich

integrab infensity oba diffragtion.peak,defived e of a polyester elastomer
(component G) based on 100 parts by weight of the total of

the compconent A and the component B.

9. The resin composition according to claim 1 which
comprises 5 to 100 parts by welght of an inorganic filler
(component H) based on 100 parts by weight of the total of

the component A and the component B.

10. The resin composition according to claim 1 which

comprises 5 to 80 parts by weight of a bromine-based flame
retardant (component I) and ¢ to 30 parts by weight of an
antimony-based flame retarding aid (component J) based on
100 parts by weilght of the total of the component A and the

component B.

11. The resin composition according to claim 1 which
comprises 1 to 100 parts by weight of an amorphous resin

(component K) based on 100 parts by weight of the total of



from the homocrystal. 5 17. The resin composition according to claim 1
which has a carboxyl group concentration of 15 eqg/ton or less. 18. The
resin composition according to claim 1 which has 10 a lactide content of O
to 600 ppm by weight. 19. A molded article of the resin composition of any
one of claims 1 to 18. 15 20. A method bt manufacturing a resin

osmon b atic pol ester (component A) having a
ene ?epeprﬁ?hxﬁ %éﬁ(eaetg% asctﬁgl LiRebn&tituent unit and

polylactlc acid (component B) having a melting point of 190C or higher.
anufacturln methad_ accordin laim erein the
componer?ﬁg “has a carboxy*p SrSoﬁ%chor}lc%ﬁ‘tgatlé% o 1 eqﬁgan O Iéss hZ"ECh
22¢Thppianfactufihg heethodaceerding tedlgint 20f£ Vihetemithecite
COW&%BE@I@@%{’} '%‘98&%‘9%‘6“ %A%ZQOHQP%’!@P{%'%‘% the total of

the compcnent A and the component B.

13. The resin composition according to claim 1 which
comprises 0 to 5 parts by weight of an optical stabilizer
{(component M) based on 100 parts by weight of the total of

the component A and the component B.

14. The resin composition according to claim 1 which
comprises 0.01 to 10 parts by weight of an antistatic agent
(component N) based on 100 parts by weight of the total of

the component A and the component B.

15. The resin composition according to c¢laim 1 which has
a stereo crystal rate (S) of 90 % or more, wherein

7 the stereo crystal rate (8) 1s represented by the
following equation (1}:

S (%) = [{AHms/AHms®) / (AHmh/AHmMKh® + AHms/AHms®)] (1)
wherein AHms® = 203.4 J/g, ABmh® = 142 J/g, AHms represents
the melting enthalpy of the melting point of a stereocomplex

and AHmh represents the melting enthalpy of a homocrystal.

16. The resin composition according to c¢laim 1 which has

a stereo crystallization ratio (Cr) of 50 % or more, wherein
the stereo crystallization ratio (Cr) is represented

by the following eguation (2):

Cr (%) = ZTgei/ (ETscs + Taw) X 100 (2)

wherein XTq; and T are the intensities of diffraction peaks

in the XRD measurement, ZIsci = Iscr + Iscs + I is the total

of integral intensities of diffraction peaks derived from
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the stereocomplex crystal, Ige (1 = 1 to 3) is the integral
intensity of a diffraction peak at 20 = 12.0%, 20.7° or 24.0°,
and Iyy is the integral intensity of a diffraction peak derived

from the homocrystal.

17. The resin composition according to claim 1 which has

a carboxyl group concentration of 15 eg/ton or less.

18. The resin composition according to claim 1 which has

a lactide content of 0 to 600 ppm by weight.

19. A molded article of the resin composition of any one

of claims 1 to 18.

20. Amethod of manufacturing a resin composition by mixing
an aromatic polyester (component A) having a butylene
terephthalate skeleton as the main constituent unit and
poelylactic acid {(component B) having a melting point of 190°C

or higher.

21. The manufacturing method according to claim 20,
wherein the component B has a carboxyl group concentration

of 15 eg/ton or less.

22. The manufacturing method according to claim 20,
wherein the component B has a lactide content of 0 to 700

pem by weight.



