“1 DESCRIPTION RESIN COMPOSITION COMPRISING A CYCLIC CARBODIIMIDE 5 TECHNICAL
FIELD The present invention relates to a resin composition comprising a polyester and a cyclic
carbodiimide. BACKGROUND ART 10It has already been proposed to use a carbodiimide compound
as an end-sealing agent for a polymer compound havirig a terminal acid group such as a carboxy!
group so as to suppress the hydrolysis of the polymer compound (Patent Documents 1 and 2). The
carbodiimide compound used in this 15 proposgﬁécfiﬁ? @Erbodiimide compound. When the
linear carbodiimide compound is used as an end-sealing agent for a polymer compound, a compound
having an isocyana ' Ié&g a reaction for bonding the linear carbodiimide compound to
an end of a polyestésr%?[%pp&g ucée% tafrg#yelﬁ p%%%ﬁgrlt%lﬁg isBc %%oﬁﬁ%%%?%?ﬁy deteriorating
work environment. Patent Document 3 discloses a macrocyclic carbodiimide compound. Since this
compoundé's pr@EH%%dfdéiﬁ @i,glﬂiﬁﬂliluted solution, the concentration of the macrocyclic 25
carbodiimide compoun ow, whereby it takes many days to react it with a polymer and therefore the
utility of the macrocyclicbarhodémideccampeuniid as areénd-sealing ageat for palymersiisiew. Further,
Patent Documeg&ﬁﬁog&r}% tgkq%iai%,g%@(}er ian éh%fcdfc 'oré 8911; 2n &gogygggte smell 30 produc_ed
by the end-sealing of a polymer. This’'macrocyclic carbo iimide compoundlhas a long chain, is readily
decomposed at a high temperature and therefore is not suitable for use as an end-sealing agent for
polymers havinga-high sagiting peint such as polyesters. 2 (Patent Document 1)

10 It has already been proposed to use a carbodiimide
compound as an end-sgealing agent for a polymer compound
having a terminal acid group such as a carboxyl group so as
to suppress the hydrolysis of the polymer compound (Patent
Documents 1 and 2). The carbodiimide compound used in this

15 proposal is a linear carbodiimide compound.

When the linear carbodiimide compound is used as an
end-sealing agent for a polymer compound, a compound having
an isocyanate group is liberated by a reaction for bonding
the linear carbodiimide compound to an end of a polyester

20 to produce a smell peculiar to an isocyanate compound,
thereby deteriorating work environment.

Patent Document 3 discloses a macrocyclic carbodiimide
compound. Since this compound is produced as a highly
diluted solution, the concentration of the macrocyclic

25 carbodiimide compound is low, whereby it takes many days to
react it with a polymer and therefore the utility of the
macrocyclic carbodiimide compound as an end-sealing agent
for polymers is low. Further, Patent Document 3 does not
take intec consideration the reduction of an isocyanate smell

30 produced by the end-sealing of a polymer. This macrocyclic
carbodiimide compound has a long chain, is readily decomposed
at a high temperature and therefore is not suitable for use
as an end-sealing agent for polymers having a high melting

point such as polyesters.



+JP-A 2008-050584 (Patent Document 2) JP-A 2005-2174 (Patent Document 3) US-A 2008/0161554
5 DISCLOSURE OF THE INVENTION It is an object of the present invention to provide a resin
composition which comprises a polyester and is free from a smell produced from a free isocyanate
compound. The inventors of the present invention have,conducted 10 intensive studies on a
carbodiimide compound which does not liberate an isocyanate compound even when it reacts with an
end of a polyestéPaterAs haesmigihey have faurmh that asoopgaound having only one carbodiimide

group in one cyc@@gwprg%&% 1§)Iib§£5a_tg afoiéggw%? compound even when it reacts with an

end of a polyester. The present invention has been accomplished based on this finding. That is,
the present invenfigit 4 résig@oaiposiibnUiFhish 26t kes Aiolyester (component A) and a
compound

5 DISCL.GSURE OF THE INVENTION
It is an object of the present invention to provide
a resin composition which comprises a polyester and ig free
from a smell produced from a free isocyanate compound.
The inventors of the present invention have conducted
10 intensive studies on a carbodiimide compound which does not
liberate an isocyanate compound even when it reacts with an
end of a polyester.
As a result, they have found that a compound having
only one carbodiimide group in one cyclic structure does not
15 liberate an isocyanate compound even when it reacts with an
end of a polyester. The present invention has been
accomplished based on this finding.
That is, the present invention is a resin composition
which comprises a polyester (component A) and a compound
20 including a cyclic structure having one carbodiimide group
whose first nitrogen and second nitrogen are bonded together
by a bond group (component B). The present invention also
includes a molded article of the composition. The present
invention further includes a process for producing a resin
25 composition, comprising melt kneading a polyester {component
A) with a compound including a cyclic structure having one
carbodiimide group whose first nitrogen and second nitrogen

are bonded together by a bond group (component B).

30 BEST MODE FOR CARRYING OUT THE INVENTION
<¢yclic carbodiimide compound (component B) >
In the present invention, the cyclic carbodiimide
compound (component B) has a cyclic structure. The cyclic

carbodiimide compound may have a plurality of cyclic



20 including a cyclic structure having one carbodiimide group whose first nitrogen and second nitrogen
are bonded together by a bond group (component B). The present invention also includes a molded
article of the composition. The present invention further includes a process for producing a resin 25
composition, comprising melt kneading a polyester (cofponent A) with a compound including a cyclic
structure havin% r%%gg{gggiimide group whose first nitrogen and second nitrogen are bonded together
by a bond group componen% B). 30 BEST MODE FOR CARRYING OUT THE INVENTION <cyclic
carbodiimide compoundrfcemporikeint Byt rucintize bresenhimveatiomdhe wydlic earbagiimide
compound (companent as.a cyclic structure, The cycli¢c carbodiimide compound aﬁf;kca ea
plurality of cyclrirz(: %ﬂs(?tér]ﬁﬁlzjres. ﬁég glylcﬁcsz %t?ulc%gr%%eaz}s%%g %5"#‘6%%%38%?8’&% ?I-Tﬁ,[gg ? hose first
nitrogen and setode Mgy aretsond eritoge thedneachontigreupr @risicyclicsstractlise dvas only one
5 carbodiimide he humb om tal in.the-cycli ucture is, preferably 8 to 50,
more pref(ra%ablyg%%)gg,?much r%%?é%éfe%% ]iioaﬁ)gé% ggﬁtiéﬁ#grrﬁ/%rgé?gaﬁﬁ%é;ﬁ%. & number
of atoms contaifi¥é i thesEyclie Seeturd 1o BihesHambdr éfatbfs direstyroonstittaingthe Tyclic

structure. For exgmple, f,the figse shadunembered ingolie BUmber of aloms s 8 Adip e case of

a 50-membered ring, the number of atoms is 50." When the number of atoms Contal In the cyclic
structure is smalfér #ant8,-the 15 stability of the cyclic carbodiimide compound degrades, thereby

making it difficult to storerand-use dhe syclie satbediimide campeund, I here-is Aogpartieylar-ypper limit
to the number of members of the ring from the viewpoint of reactivity but it is difficult to synthesize a

cyclic 20 t3rbodifinideTomIBiT RiviAg Abte TS BlorfSam B ifs osb thayfsestakpRy. From this
point of view, thecruraber-ef atonas ceptainerkin the ayelc shyetuse is prefrahhe1Q &0 30, more
preferably 10 to %O, particularly preferably 10 to 15. 25The molecular weight of the cyclic carbodiimide
compound is prefstal to™ ,Oﬁ@?ﬁ%ejnsthg RBchfar WifgHids fovrdr than 1oBEHe SRtk tural
stability and volatitity of tthe: cyclicoearbodiimigeseorpoand maydecerme probismatics \Wherthe
molecularweighct i%lgi Pgé%‘la{]nl,ogo, %O Csyntgesitsripl atdilution syste ;ls requlléed faor theﬁ])roduction of
the cyclic carbodiimi e, or the yietr ?owé’rs, tjheresby ca(fus}llr“"ﬂi"ﬁgeaJ%:Sostg Hr% Sth. Fromthis pB It of view,
the moleddar weightiof e codliccéarbogimite compouhidiis imerecpreferably 109:toz£585 much more

WEﬂ”amyZSOgﬁg%%by making it difficult to store and use the cyclic
carbodiimide compound. There is no particular upper limit
to the number of members of the ring from the viewpoint of
reactivity but it is difficult to synthesize a cyclic

20 carbodiimide compound having more than 50 atoms and its cost
may rise sharply. From this point of view, the number of
atoms contained in the cyclic structure is preferably 10 to
30, more preferably 10 toc 20, particularly preferably 10 to
15.

25 The molecular weight of the cyclic carbodiimide
compound is preferably 100 to 1,000. When the molecular
weight is lower than 100, the structural stability and
volatility of the cyclic carbodiimide compound may become
prcblematic. When the molecular weight is higher than i1, 000,

30 synthesis inadiluticn system is required for the production
of the cyclic carbodiimide, or the yield lowers, thereby
causing a cost problem. From this point of view, the
molecular weight of the cyclic carbodiimide compound is more

preferably 100 to 750, much more preferably 250 to 750.



-4 The cyclic structure is preferably represented by the following formula (1). Co N=--C=--N(1) In
the above formula, Q is a divalent to tetravalent 5 bond group which is selected from an aliphatic
group, an alicyclic group, an aromatic group or a combination of these and may contain a heteroatom
or a substituent. Two of the valences of this bond group are used to form the cyclic structure. When Q
is a tervalent or tetravalent bond group, 10 it is bonded to a polymer or another cyclic structure by a
single bond, a double bd&he¢, abatcm etamatonr grégpprre fEhelhbydgoupds prefdrablytandivalent to
tetravalent aliphati¢-group, a@ggr[]utPaZO( ggr_bon atoms, a divalent to tetravalent alicyclic group having
3 to 20 carbon atoms, a 15 divalent to tetravalent aromatic group having 5 to 15 carbon atoms, or a
combination thereof, A bond group hgwi of carbon atoms required for the formation of a
cyclic structure is selected as the b@gnd group. An example of the combination is an alkylene-arylene
group in which an alkylene 20 group and an arylene group are bonded together. The aliphatic
group, alicyclic group and aromatic group constituting/the bond group may contain a heteroatom or a
substituent. The heteroatom refers to NS orpN xamples of the substituent include an alkyl group
having 25 1 to 20 carbon atoms, aryl group having 6 to 15 carbon atoms, halogen atom, nitro group,
amide group, hydroxyl droupEs@rgr&uls BtHElGroup drtl AldEHYREREUEC Tefrmeadrestnt
invention, exampiesiotihe inlegercatoms inghidecehiaring-atona,braming atore agddegine atom. 30The

bond grou is preferably a divalent to tetravalent bond group represented by the following formula
5 group (Q)aigcycaaibcygroup, an aromatgc gzcou.;%J orpa cpombinatign of theseg

and may contain a hetercatom or a substituent. Two of the
valences of this bond group are used to form the cyclic
structure. When Q is a tervalent or tetravalent bond group,
10 it is bonded to a polymer or ancther cyclic structure by a
single bond, a double bond, an atom or an atom group.
The bond group is preferably a divalent to tetravalent
aliphatic group having 1 to 20 carbon atoms, a divalent to
tetravalent alicyclic group having 3 to 20 carbon atoms, a
15 divalent to tetravalent aromatic group having 5 to 15 carbon
atoms, or a combinaticn therecf. Abondgroup having a number
of carbon atoms required for the formation of a cyeclic
structure is selected as the bond group. 2n example of the
combination is an alkylene-arylene group in which an alkylene
20  group and an arylene group are bonded together.
The aliphatic group, alicyclic group and arcmatic
group censtituting the bond group may contain a heteroatom
or a substituent. The hetervatom refers to O, N, $§ or P.
Examples of the substituent include an alkyl group having
25 1 to 20 carbon atoms, aryl group having 6 to 15 carbon atoms,
halogen atom, nitro group, amide group, hydroxyl group, ester
group, ether group and aldehyde group.
In the present invention, examples of the halogen atom
include chlorine atom, bromine atom and iodine atom.
30 The bond group (Q) is preferably a divalent to

tetravalent bond group represented by the following formula



(2-1), (1-2) or (1-3). (1-2) 5 X3(1-3) In the above formulas, Ara and Ar2 are each independently a
divalent to tetravalent aromatic group having 5 to 15 carbon atoms and may contain a heteroatom or a
substituent. 10Examples of the aromatic group include an arylene group having 5 to 15 carbon atoms,
arenetriyl group having 5 to 15 carbon atoms, and arengtetrayl group having 5 to 15 carbon atoms.
Examples of the arylene group (divalent) include phenylene group and naphthalenediyl group.
Examples of the(15 arenetryl Droay (te€rvadent) include benzenetriyl group and naphthalenetriyl group.
Examples of the arenetetrayl group (tetravalent) include benzenetetrayl group and naphthalenetetrayl
group. These aromatic groups maybe substituted. Examples of 20 the substituent include an alkyl
group having 1 to 20 carbon atoms, aryl group having 6 to 15 carbon atoms, halogen atom, nitro
group, amide group, hydroxyl.grou, Eljg_ngf,giupmg_nd aldehyde group. These aromatic
groups may contain a heteroatom to farm a heterpcyclic structure. Examples of 25 the heteroatom are
0, N, Sand P. R1 and R2 are each independentlyﬁ divalent to tetravalent aliphdtic-grbup having 1 to
20 carbon atoms, a divalent to tetravalgent alicyclic group having 3 to 20 carbon atoms, a combination
thereof, or a combination of the above/30 aliphati t%rgt_gg the above alicyclic group and a divalent 6 to
tetravalent aromatic group having'5 toi1% carbon atoms g?wdmm"éy contain a heteroatom or a
substituent. Examples of the aliphatic group 1rclude an alkylene group havir@g Lo 20 carbon
atoms, alkanetriyl group having 5 1 to 20 carbon atoms, and alkanetetrayl group having 1 to 20 carbon
atoms. Examples of the aIkerne“’"Q"’”f’"O’"Gf) include methylene group, ethylene group;propylene group,
butylenes group, pentylene greup hexylenggkqup.dhepivieng group? oglylene.group, nonylene group,

decylene group, dgdecg/lene ,
independently a divalent to tetravalent aromatic group

having 5 to 15 carbon atoms and may contain a heterocatom or
& substituent.

10 Examplescﬁfthearomaticgroupinclu@aanérylen@group
having 5 to 15 carbon atoms, arenetriyl group having 5 to
15 carbon atoms, and arenetetrayl group having 5 to 15 carbon
atoms. Examples of the arylene group (divalent) include
phenylene group and naphthalenediyl group. Examples of the

15 arenetriyl group (tervalent} include benzenetriyl group and
naphthalenetriyl group. Examples of the arenetetrayl group
{tetravalent) include benzenetetrayl group and
naphthalenetetrayl group.

These aromatic groups may be substituted. Examples of

20  the substituent include an alkyl group having 1 to 20 carbon
atoms, aryl group having 6 to 15 carbon atoms, halogen atom,
nitro group, amide group, hydroxyl group, ester group, ether
group and aldehyde group. These aromatic groups may contain
a heteroatom to form a heterocyclic structure. Examples of

25 the heterocatom are O, N, § and P.

R' and R® are each independently a divalent to
tetravalent aliphatic group having 1 to 20 carbon atoms, a
divalent to tetravalent alicyclic group having 3 to 20 carbon
atoms, a combination therecf, or a combination of the above

30 aliphatic group, the akove alicyclic group and a divalent



10 group and hexadecylene group. Examples of the alkanetriyl group include methanetriyl group,
ethanetriyl group, propanetriyl group, butanetriyl group, pentanetriyl group, hexanetriyl group,
heptanetriyl group, octanetriyl group, nonanetriyl group, decanetriyl group, dodecanetriyl group 15 and
hexadecanetriyl group. Examples of the alkanetetrayl group include methanetetrayl group,
ethanetetrayl group, propanetetrayl group, butanetetrayl group, pentanetetrayl group, hexanetetrayl
group, heptanetefraygrorpadcianetnenbgroupd nonanéterayiqrbup cdécansietrayt 28tgraap,

dodecanetetrayl groupAnc e asiecaneielallaiouin ox Thess BURhAlcglpuPS may be subsiituted.

Examples of the substituent include an alkyl group having 1 to 20 carbon atoms, aryl group having 6 to

15 carbon atoms, halogehzatere fitfofgrelip, amiddigioup, ByaraRryligrolpdestengelipy dther 25 group
and aldehyde grguRJ hf—‘é@:@{?hflti@cg@@'R%’?E&S&%E@JH@F%@?&%@%F?@%@SEHE@%Lﬂﬁ%matom
e

are 0, N, S and P. Examples of the alicyclicgroup include a cycloalkylene group having'3 to 20

carbon atorhs, 30 EftI6AKEASATFYREETRwWIR]S t6 DBXRRTGH &dWis, BHAEY clouiar@téirdy? group

having 3 to 20 casber atrns Lexameplesmidhe cyeloalkylene grouR inchidecyslopropyeng group,

cyclobutylene group, cyclopentylene group, cyclohexylene group, cycloheptylene group, cyclooctylene
7 group, cyclon@ﬁ;ﬁ%ﬁgﬁ?&ﬁf&}bﬁ’w@Eﬂé{r}@ﬁ?ogﬁoé%mmljpe%’éegﬁiiﬁi%d}é%&ﬁﬁéi@é’@ecylene

groupi. Examplesrafithe cpf@t@ai&feaﬁiyggmw,inﬁl@td?ﬁﬁ@thriﬂW Ié:}yglo@gggﬂlgitriyl group,
5 cyclopentanetri oup, cyclohexanetriyl group, cycloheptanetriyl group, cyclooctanetriyl group,
cyclononanetriy? (grLc%L p?rgﬁc%)]aggghef%ﬁ)/? :lo%fff C%Eé%deggr?éfﬁi%b%oﬁﬁ%%’ YOGS Snetriy|
grotjpb. ExHBane_s::mﬁipl ea;ydldadkauéﬁaetydl yiazgetl)tgnrm' gtude ?ﬁ;}myplb@ﬁowllelﬁﬁaa&gf@lﬂﬁtriyl I
cyclobutanetetr roup, cyclopentanetetrayl group, cyclohexapetetrayl group, cycloheptanetetray
group, cyclooct %é%e%a)@/lhé%ﬁ%%c% gﬁlo%%%)ée%}]agyl %1%3&1 ;P tyaggéel@éenge %ﬁfgjyl%%ﬁlﬁ’
cyclododecanetemﬁgmlxpiarid gymc@ex@décmtemayl 1&gropp. pentﬁme:aﬂyyclg::@lwps may be
substituted. Exq@g%&ffrﬂ%ﬁu@gﬂgnt |ngg§r?&%lg¥,llgrgg&g@’/mg&g%%ghggrqon atoms, aryl

. . rou
group having 6 to 15 carbon atoms, halogenatom, nitro group, aniide group, yaroxyl group, ester
group, ether 20588 p AR dlde iR roupe TRESE BidYClie Hrotps ARy oRtEn aihdtematom to form a

heterocyelie stryelare, Exaaples of the hetgroaom age 0 N1 S 8NdP  he Eiﬁm!eeéeoe‘éggﬁmmaﬂc

group include an arylene group having 5 to 15 carbon atoms, arenetriyl group having 5 to 25 15

carbon atoms, 9@ aFendtet &A1Y rBG- RanRE S iPts c4HoHRtoMENERGIAPIes 0T the BPHERe group
include phenylenesgroupanc-raphtialengdiyharaupe Examples ofibearepetiiyhgroup-(teryalent)

include benzenetrié/l grou and naphthalenetriyl group. Examples of the arenetetrayl group
(tetravalent) 309ACIHHe DRRZERGERETPGrouR BRdHapHtRH8RStER By FgFbUBT WP These aromatic
groups maybe suhstiteted: Exgmplascafidhe sohstigeatinghide aroalkyl grevphavinghie 20 carbon
atoms, a roup having 6 to 15 carbon atoms, halogen atom, nitro group, amide group, hydroxyl
group, es%/érggrglﬁgpo,ué%he%do ecane%etrayﬁrn gjroupg ang g]exadegané)tetrayg gr%u}%/, y
These aliphatic groups may be substituted. Examples

of the substituent include an alkyl group having 1 to 20 carbon
atoms, aryl group having 6 to 15 carbon atoms, halogen atom,
nitro group, amide group, hydroxyl group, éstex‘group, ether

25 group and aldehyde group. These aliphatic groups may centain
a heteroatom. Examples of the heteroatom are O, N, § and
P.

Examples of the alicyclic group include a
cycleoalkylene group having 3 to 20 carbon atoms,

30 cycloalkanetriyl group having 3 to 20 carbon atoms, and
cycloalkanetetrayl group having 2 to 20 carbon atoms.
Examples of the cycloalkylene group include cyclopropylene
group, cyclobutylene group, cyclopentylene group,

cyclohexylene group, cycloheptylene group, cyclooctylene



8 group and aldehyde group. These aromatic groups may contain a heteroatom to form a
heterocyclic structure. Examples of the heteroatom are 0, N, S and P. 5XI and X2 are each
independently a divalent to tetravalent aliphatic group having 1 to 20 carbon atoms, a divalent to
tetravalent alicyclic group having3 to 20 carbon atoms,-a divalent to tetravalent aromatic group having
5 to 15 carbon atoms or a combination thereof and may contain a 10 heteroatom or a substituent.
Examples of theZaliphaticgredpireludecar atkytane groyp havmgyll t20 garhgm, atoms, alkanetriyl

group having 1 @%QS&@H’Q&}}?@%a%%”&ﬁ%ra@ggi%ﬁe%@%%é tg]gg carhon atoms. Examples of

the alkylene group include 15 methylene group, ethylene group, propylene g?gl?&%utylene group,
pentylene group Figkpiene grdups ieptere yidapoetyizte groripRndnylénégroup, decylene group,
dodecylene groe?@@g deexlens groyp. Examples githe alkaneftiyl group include methanetriyl

group, ethanetriyl group, 20 propanetriyl group, butanetriyl group, pentanétriyl group, hexanetriyl
group, heptanetriyFroRplbeRREHTyY drolib>hBnafdifiyPEYeta raecaket iy o, dodecanetriyl group

and hexadecanetyiyl grasp: Examples ofdheaikanejetray greupinciude methanetetrayl group,

ethanetetrayl group, 25 propanetetrayl group, butanetetrayl group, pentanetetrayl group, hexanetetrayl
group, heptanef?a\"l"r%‘&fD PP GRSt tAYPYRUPCREREAGERAN grodp, dE@Matetray! group,

dodecanetetrayt-gropanikhexadecaneteirayliground These alihalisgraups maybe;substituted.
Examples 30 of the su stitue%t inglllgde anlalk I rou;tg[ having_1 to 20 carbon_atoms, aryl group having
6 to 15 carbon Afomy; hafogah atom, fifro &%%3%@&5%, Ay GroRyFgrolB9&ster group, ether

group and aldeleydel groupr 3 heseealiphaticqgroups maycdostiainaaetetaatom. xanples of the
heteroatom arecO I\i,OS %ﬂ%a%gt c §x§m I%%of the %I@EX%HC roup includi a cycloalkylene group
having 3 to 20 CArbon Atoms. cyc%aﬁ%etrﬁ% group RAVing 31o-20"cArbbA AtoAE CHRd

cycloalkanetetrayigfotig haging 3tor2y darhonatomsy Examptes af tthe cygloaltkytene, group include
cyclopropylene graup, cyclobutylene, group, gy, ohen: he@%gﬁ%t%%ohify@?eg@foup’

cycloheptylene group, cyclooctylene group, cyclonorylene group, cyc group, 10
cyclododecylengjt 68 eRa iR hekagetyl ey upnE xarplas ehthe atiaretiyl grgup include
cycloprowetrigtgg;@ﬁp, cyclobutanetriyl group, cyclopentanetriyl group, cyclohexanetriyl group,
cycloheptanetriyl group, cyclooctanetriyl group, cyclononanetriyl group, 15 cyclodecanetriyl group,

cyclododecanetriyl grou* 5§ cidioRexadecAhetid by, Eramplestortns atkandtsaayigsup include
cyclopropanetegay igsoss Syclobstanetetraybaraumn cyclonentanetaiiayh group, syclohexapetetrayl

group, CyCIOhe%F’ggz%tsefr%yigﬁog%oup having 6 to 15 carbon atoms, halogen atom,
nitro group, amide group, hydroxyl group, ester group, ether
20  group and aldehyde group. Thesealicyclic groups may contain
a heteroatom to form a heterocyclic structure. Examples of
the heteroaﬁom are 0, N, 8 and P.

Examples of the aromatic group include an arylene group
having 5 to 15 carbon atoms, arenetriyl group having 5 to
25 15 carbon atoms, and arenetetrayl group having 5 to 15 carbon
atoms. Examples of the arylene group include phenylene group
and naphthalenediyl group. Examples of the arenetriyl group
(tervalent) include benzenetriyl group and naphthalenetriyl

group. Examples of the arenetetrayl group (tetravalent)
30 include benzenetetrayl group and naphthalenetetrayl group.
These aromatic groﬁps may be substituted. Examples of
the substituent include an alkyl group having 1 to 20 carbon

atoms, aryl group having 6 to 15 carbon atoms, halogen atom,

nitro group, amide group, hydroxyl group, ester group, ether



20 cyclooctanetetrayl group, cyclononanetetrayl group, cyclodecanetetrayl group,
cyclododecanetetrayl group and cyclohexadecanetetrayl group. These alicyclic groups may be
substituted. Examples of the substituent include an alkyl group having 1 to 20 carbon 25 atoms, aryl
group having 6 to 15 carbon atoms, halogen atom, nitrg group, amide group, hydroxyl group, ester
group, ether group and aldehyde group. These alicyclic groups may contain a heteroatom to form a
heterocyclic strasterep Exathpiesistindcheter@atom are 0, N, S and P. 30Examples of the aromatic

group include an alenggiaup NAYING S tod:dearan alomsy arenetryl graup hauing 5 g, carbon
car O

atoms, and arenetetrayl group having 5 to on atoms. Examples the ary%rﬁe group include
phenylene group drditreiphealeaedifirgraapuEgamplespithe aredettiegroape 1o aitenvakend) include
benzenetriyl grayip and naphthalenetriyl group. Examples of the arenetetrayl group (tetravalent)

include benzenetetrayl group and paphthalenetetrayl group. These aromatic groups maybe

substituted® Examples of 5 #¢fsubstittiéntaaeide RASRRAFHED Hading Tio Z0Earbon atoms, aryl
group having 6 &1 £aEhasmatoms, hialogen ateshHitie-Sroup. Rpidegroup, Bydroxylgoup, ester

group, ether group and aldehyde group. These aromatic groups may contain a heteroatom to form a

heterocyclic strictife: BXampI&S 6F 80 e REtEroAfO L6 E RO ARIMBIY 3 §ard kcarkhesth

independently aitisiggers0i te1@qreferably 040 3; sorerefesably Qtaly\Wham s,.gnd kgre larger
than 10, it is difficult to synthesize the cyclic carbodiimide compound and its cost may rise sharply.

From 15 this point SFVI&Ww 2 iRigerTs BréiaPibly 8dieerRd s o STWHERYS 6PREE2Brimore, X1

or X2 as atecutring=unmitimay differafremismotharetior X2, respectively. X3 is a divalent to

tetravalent aliphatic gro ggﬂgv?gsl to 2% carb()_Ln»_}walt}cl)nksi a divalent to te raéalent alicyclic 20 group

having 3 to 20 carbon atomura divalant 16 Tetravatarit arsmatic group fiaviRg 58 F5-&xbsheatoms, or

a combination thersap drdvihay coritairkd hstefoatomames subdtitaertt » 1y Exarapleshefthaaliphatic
group include ap aliyleqe gLoyp.aavng o Aearbon glams, alkanetyyl.group hauing 251-Jo 20
I a

carbon atoms, and alkanetetrayl group having 1 to 20 carbon atoms. Examples 0 yFeOne group

include methylete gratipoathgfeprasgroul prapyfenecdgroubebatykenkegreuprpemtytanelgréap, hexylene

group, heplylent.aayp-aeiens gio|o: RoRUERE Sigup. decens dioup Qgggcylg@@ﬁ()e%oup and
es of the alk E{rlyl r

hexadecylene group. Examp anetriyl group include methane oup, ethanetriyl group,

propanetriyl grolis? Bataretiyfl GHoil FERtaitrifiiods e xanetHyl ghsup; heptenetdyigpoup,
octanetriyl grouge Ronanetriykgroup, ssagnetixl graspy, dodecanetiy groups1l5cdecylene

group and hexadecylene group. Examples of the alkanetriyl
group include methanetriyl group, ethanetriyl group,

20 propanetriyl group, butanetriyl group, pentanetriyl group,
hexanetriyl group, heptanetriyl group, octanetriyl group,
nonanetriyl group, decanetriyl group, dodecanetriyl group
and hexadecanetriyl group. Examples of the alkanetetrayl
group include methanetetrayl group, ethanetetrayl group,

25 propanetetrayl group, butanetetrayl group, pentanetetrayl
group, hexanetetrayl group, heptanetetrayl group,
octanetetrayl group, nonanetetrayl group, decanetetrayl
group, dodecanetetrayl group and hexadecanetetrayl group.

These aliphatic groups may be substituted. Examples

30 of the substituent include an alkyl group having 1 to 20 carbon
atoms, aryl group having 6 to 15 carbon atoms, halogen atom,
nitro group, amide group, hydroxyl group, ester group, ether
group and aldehyde group. These aliphatic groups may contain

a hetercatom. Examples of the hetercatom are 0, N, S and



and hexadecanetriyl group. Examples of the alkanetetrayl group include methanetetrayl group,
ethanetetrayl group, propanetetrayl group, butanetetrayl group, pentanetetrayl group, hexanetetrayl
group, heptanetetrayl group, 5 octanetetrayl group, nonanetetrayl group, decanetetrayl group,
dodecanetetrayl group and hexadecanetetrayl group. 3 These aliphatic groups may contain a
substituent. Examples of the substituent include an alkyl group having 1 to 20 carbon atoms, aryl
group having 6 #©-15 carbon atoms, 10 halogenatom, nitrogroup, amide group, hydroxyl group, ester

group, ether group and %@gﬂﬁ‘i‘% gr%p.gllﬂgsgﬂig}?,%ti%gro#g&%%ayi%%rﬁai& a heteroatom. Examples
ea

of the heteroatom are 0, N, Sand P. Examples of t icyctic group inclu ea 15 cycloalkylene group
having 3 to 20 caYsorPatbiis: TpeloaikanBtriyhyiou Faving 3 o 20 avbornstonts, and

cycloalkanetetray) grioup haviag 349 20.cashen atams:Examples of the eygloalkylene group include
cyclopropylene group, cyclobutylene group, cyclopentylene group, 20 cyclohexylene ‘group,
cycloheptyfene ﬁ%frg?%g&é@@&%ﬁéa@%uﬁr@&bﬁ%vm grotip, AR lctepleneafious,.

cyclododecylene.gxewp ard syclohexasdeey/eng grau: Examples:t iﬁ%@'@@i@%%&g%}?@de

cyclopropanetriyl group, cyclobutanetriyl group, cyclopentanetriyl group, 25 cyclohexarietriyl group,

cycloheptanetriyi gr&p, GERBRRIHE Y o d, TJelonBHEAGHTIEBLBIEy dddeBanetriyl group,
cyclododecanetsykgronp:andayslohexagecanginyigspur: llxamples ob the-glkanefetraykLgroup include

cyclopropanetetrayl group, 30 cyclobutanetetrayl group, cyclopentanetetrayl group, cyclohexanetetrayl
group, cyclohep(ﬁy é?@t’raﬁygcfo% %‘,O L#D%E?ar%fgfrla/l g?gﬁéoé%fﬁﬁ%ﬁﬁﬁe@ﬁﬁvpgroup,

cyclodecarietetrayk-grodipdeysiadedecanetgtrayhgraupcantheyciohexatdesanefetsayl group. 12
These alicyclic gggu[gslm%ycc}:gnctﬁig gﬂgﬁt(iatuggt. xargpiles.oft eciubstituent include an alkyl group
having 1 to 20 CArbol atoms, arylena group having 816 18 cArBoH Homa: haRigER5H: hitfo group,

amide group, hyriroxyl growg, 1S esterygesup; ethermgropp angaldelwdegreupiheseraligyclic groups
may contain 2 helerRIaM g 191 B heleragyelicuclyle, Famples. of the heferoatom are 0, N, S

e
and P. Examples of the aromgtlc roup include an ar?lene grou a\c?iﬁalgjtb 15 carbon atoms,
arenetriyl group”&458 S 16 11OLIEL varben it ms Caied arsnestedyt gyduphieving 5 to 15 carbon atoms.

Examples of the apdepe gupuinglydephsaylene croun ad apbial ?%MEU%U%%XWD'% of the

arenetriyl group (tervalent) include benzenefriyl group and naphthalenétriyfgro xamples of the

arenetetrayl grdtipEPS/AERT 8 Hiddde beheEketetfayR groLand nabhtitdlsnartaygrolp.

These aromaticogreups m@&@@@u@%m@@rgﬁggﬁ@@%Qfatp@ sypg(i&ggnt include an alkyl group having
1 to 20 carbon atoms, aryl group having 6 to 15 carbon atoms, halogen atom, nitro group, amide

group, hydroxy(3roup EsEr§iotpr &ier SH-gtoup BHtHAIBER i Grotib Y THes& afdiatic groups may
contain a heteregtomvto=fesmea betesgayclie stipcturs: Exateples ot the-heteroatemaye 0, N, S and P.

20 cyclooctanetetrayl group, cyclononanetetrayl group,
cyclodecanetetrayl group, cyclododecanetetrayl group and
cyciohexadecanetetrayl group.

These alicyclic groups may be substituted. Examples
of the substituent include analkyl group having 1 to 20 caxrbon
2b atoms, aryl group having 6 to 15 carbon atoms, halogen atom,
nitro group, amide group, hydroxyl group, ester group, ether
group and aldehyde group. Thesealicyclic groups may contain
a heteroatom to form a heterocyclic structure. Examples of

the heterocatom are O, N, § and P.

30 Examples of the aromatic group include an arylene group
having 5 to 15 carbon atoms, arenetriyl group having 5 to
15 carbon atoms, and arenetetrayl group having 5 to 15 carbon
atoms. Examples of the arylene group include phenylene group

and naphthalenediyl group. Examples of the arenetrivl group



-As described above, Arl, Ar2,R2,X2 and X3 may contain a heteroatom. 25When Q is a divalent bond
group, all of Arl, Ar2, R1, R2,X2 and X3 are divalent groups. When Q is a tervalent bond group, one of
Arl, Ar2, R2, R2, X2, X2 and X3 is a tervalent group. When Q is a tetravalent bond group, one of Arl,
Ar2, 122, R2, X2, X2 and X3 is a tetravalent group, or {wo of them 30 are tervalent groups. <cyclic
carbodiimide (a) > A compound represented by the following formula (2) (may be referred to as
"cyclic carbodiimite (ap 1 eereinafter) td daerize piven B theroyglicacat bostimithe Usec inthelpresent

invention. CQa%ﬁ-}g\[ InEth@g V& f%@“@ﬁeQﬂ?e%Qié@lceﬁé bgnd crj%(léptwgg_[] 5a IS Sleele%%ed from an

. ) X . { r 3& .
aliphatic group, an alicyclic group, an aromatic group or a combination of these and may contain a

heteroatom or alsubstdecTHeaipfaiogrbupr ality diedyroap artedrenitic grewp. age asmefined in
the above formula (1). i 0,5953a0u0d 1 he, [orula-2): gl of 1he alishaic group alioyglc group
g

and aromatic group are divalent. Q, is preferably a divalent bond group of the following formula (2-1),
(2-2) or (2_§)_ the substituent include an alkyl group having 1 to 20 carbon

atoms, aryl group having 6 to 15 carbon atoms, halogen atom,

nitro group, amide group, hydroxyl group, ester group, ether

group and aldehyde group. These aromatic groups may contain

a heteroatom to form a heterocyclic structure. Examples of
10 the heteroatom are O, N, 8 and P.

s and k are each independently an integer of 0 to 10,
preferably 0 to 3, more preferably 0 to 1. When s and k are
larger than 10, it is difficult to synthesize the cyclic
carbodiimide compound and its cost may rise sharply. From

15  this point of view, the integer is preferably selected from
0 to 3. When s or k is 2 or more, X' or X* as a recurring
unit may differ from another X' or X?, respectively.

X’ is a divalent to tetravalent aliphatic group having
1 to 20 carbon atomsg, a divalent to tetravalent alicyclic

20 group having 3 to 20 carbon atoms, a divalent to tetravalent
aromatic group having 5 to 15 carbon atoms, or a combination
thereof and may contain a heteroatom or a substituent.

Exampies of the aliphatic group include an alkylene
group having 1 te 20 carbon atoms, alkanetriyl group having

25 1 to 20 carbon atoms, and alkanetetrayl group having 1 to
20 carbon atoms. Examples of the alkylene group include
methylene group, ethylene group, propylene group, butylene
group, pentylene group, hexylene group, heptylene group,
octylene group, nonylene group, decylene group, dodecylene

30  group and hexadecylene group. Examples of the alkanetriyl
group include methanetriyl group, ethanetriyl group,
propanetriyl group, butanetriyl group, pentanetriyl group,
hexanetriyl group, heptanetriyl group, octanetriyl group,

nenanetriyl group, decanetriyl group, dodecanetriyl group



(2-3) In the above formulas, Aral, Ara2 Ral Ra2al,a2 X2, s and k are identical to Arl, Ar2, RI, R2, X',
X2, X3, S and k defined in the above formulas (1-1) to (1-3), 20 respectively. However, all of them are
divalent. The cyclic carbodiimide (a) is preferably a compound represented by the following
formula (2-1-1). 14 N===CN(2-1-1) In the above fgrmula, Xa is an alkylene group having
preferably 1 to 20 carbon atoms, more preferably 1 to 10 carbon atoms. Examples of the alkylene
group include mﬂaylmecécmwme&thwgme@f@um trimgtayiene greup and tetrarethylene group.

In the above formula, Aral an d Ara2 ag?heach |nde >r;11dentg/ an agllene roup havmg 5 to 15 carbon

atoms which m&y Sej%ul%gﬁute CERE P Sthe ByieRd E¥/lersE GRup and

naphthalenediypgmppn@hesmlas,t[tugmtdspn aloyl-gteup havng h@%ca@m@ﬂ@@e@ﬁ%@bly 1t06
carb_pn atoms. Examples,of the s stitue mc%ude meh rou egh oup and propyl group. The
cyclic carbodumgﬁaO % is préera%y 2o po%ngﬁ% rep%sen Ey%ﬁoll wﬁ&)f‘ormula (2-1-1a).
0---xal--ccRqg @jfanetetrayl group, nonanetetrayl group, decanetetrayl

group, dodecanetetrayl group and hexadecanetetrayl group.

These aliphatic groups may contain a substituent.

Examples of the substituent include an alkyl group having

1 to 20 carbon atoms, aryl group having 6 to 15 carbon atoms,

10 halogenatom, nitro group, amide group, hydroxyl group, ester
group, ether group and aldehyde group. These aliphatic
groups may contain a hetercatom. Examples of the hetercatom
are O, N, S and P.

Examples of the alicyclic group include a

15 cycloalkylene group having 3 to 20 carbon atoms,
cycloalkanetriyl group having 3 to 20 carbon atoms, and
cycloalkanetetrayl group having 3 to 20 carbon atoms.
Examples of the cycloalkylene group include cyclopropylene
group, cyclobutylene group, cyclopentylene group,

20 cyclohexylene group, cycloheptylene group, cyclooctylene
group, cyclononylene group, cyclodecylene group,
cyclododecylene group and cyclohexadecylene group.
Examples of the alkanetriyl group include cyclopropanetriyl
group, cyclobutanetriyl group, cyclopentanetriyl group,

25 cyclohexanetriyl group, cycloheptanetriyl group,
cyclooctanetriyl group, cyclononanetriyl group,
cyclodecanetriyl group, cyclododecanetriyl group and
cyclohexadecanetriyl group. Examples of the alkanetetrayl
group include cyclopropanetetrayl group,

30 cyclobutanetetrayl group, cyclopentanetetrayl group,
cyclohexanetetrayl group, cycloheptanetetrayl group,
cyclooctanetetrayl group, cyclononanetetrayl group,
cyclodecanetetrayl group, cyclododecanetetrayl group and

cyclohexadecanetetrayl group.



N=--Cn- --N(2-1-1a) In the above formula, Xal is an alkylene group having preferably 1 to 20
carbon atoms, more preferably 1 to 10 carbon 20 atoms, much more preferably 1 to 4 carbon atoms.
Examples of the alkylene group include methylene group, ethylene group, trimethylene group and
tetramethylene group. In the above formula, Rq and, Rr are each independently an alkyl group
having preferably 1 to 20 carbon atoms, more 25 preferably 1 to 6 carbon atoms, or hydrogen atom.

Examples of the alkyl grodp drclade methyl gragiongiBylhgiguR-ane PIOPY gEHd £ 18y entlhe following
compounds are enumegated examples of the cyclic carbodiimide compound (a) (nis an integer of

110 6) (n is an iREEGBPOFT t56) M (RIS ENREGRY of BIS4IEnAM i& Hhiht<her'oP 08 %) i is an

integer of O to 51and nds andrteger at@ite ) aryviene group having 6 to 15 carbon
atoms, halogen atom, nitro group, amide group, hydroxyl group,
5 ester group, ether group and aldehyde group. These alicyclic
groups may contain a hetercatom to form a heterccyclic
structure. Examples of the heterocatom are 0, N, & and P.
Examples of the aromatic group include an arylene group
having 5 to 15 carbon atoms, arenetriyl group having 5 to
10 15 carbon atoms, and arenetetrayl group having 5 to 15 carbon
atoms. Examples of the arylene group include phenylene group
and naphthalenediyl group. Examples of the arenetriyl group
(tervalent) include benzenetriyl group and naphthalenetriyl
group. Examples of the arenetetrayl group {tetravalent)
15 include benzenetetrayl group and naphthalenetetrayl group.
These aromatic groups may be substituted. Examples of
the substituent include an alkyl group having 1 to 20 carbon
atoms, aryl group having 6 to 15 carbon atoms, halogen atom,
nitro group, amide group, hydroxyl group, ester group, ether
20  group and aldehyde group. These aromatic groups may contain
a hetercatom to form a heterocyclic structure. Examples of
the heteroatom are 0, N, § and P.
As described above, Ar', Ar®, R', R*, X}, X? and X° may
contain a heteroatom.
25 When Q is a divalent bond group, all of Ar®, Ar?, RrRY,
R?, X', X* and X’ are divalent groups. When Q is a tervalent

2

bond group, one of Ar*, Ar®, R', R?, X, X? and X° 18 a tervalent

group. When Q is a tetravalent bond group, one of Ar', Ar?,
R', R?, X', ¥ and ¥’ is a tetravalent group, or two of them

30 are tervalent groups.

<cyclic carbodiimide (a)->
A compound represented by the following formula (2)

{(may be referred to as “cyclic carbodiimide (a)” hereinafter)



.16 N=C N (nis aninteger of 5to 20) 17 N Nr-C=N (nis an integer of 1 to 6) 00 C= (m and n are
each an integer of 0 to 3) 2000 CH3 0C H3 N=

13

can be given as the cyclic carbodiimide used in the present

-

invention.

In the above formula, Q. is a divalent bond group which
5 is selected from an aliphatic group, an alicyclic group, an
aromatic group or a combination of these and may contain a
hetercatom or a substituent.
The aliphatic group, alicyclic group and aromatic
group are as defined in the above formula (1). In the
10  compound of the formula (2), all of the aliphatic group,
alicyclic group and aromatic group are divalent. Q, is
preferably a divalent bond group of the following formula

(2-1), (2-2) or {2-3).

Ar, " O—X, " O~ Ar, 2~

s (2-1)
-—-R;*(OWXEE O—R,—
15 K (2-2)
3
Xa (2-3)

In the above formulas, Ar.', Ar,”, R.', R.%, X.', X .%,
X.*, s and k are identical to Ar*, Ar?, R', R?, x!, %%, X°, s
and k defined in the above formulas {(1-1) to (1-3),
20 respectively. However, all of them are divalent.
The cyclic carbodiimide (a) is preferably a compound

represented by the following formula (2-1-1).



p (mand p are each an integer of 1 to 5, and n is an integer 250f 1 to 6) 18 S00 >C,/-N_C, N (n
Is an integer of 1 to 6) 1000 " n N = C = 15 (n is an integer of 1 to 6) <cyclic carbodiimide (b)> Further,
a compound represented by the following 20 formula (3) (maybe referred to as "cyclic carbodiimide
(b)" hereinafter) can be given as the cyclic carbodiimidggused in the present invention. (3)

16

15

20

25

O-=X =0

/
Ara1 \Ara2
\\

In the above formula, X,° is an alkylene group having
preferably 1 to 20 carbon atoms, more preferably 1 to 10 carbon
atoms. Examples of the alkylene group include methylene
group, ethylene group, trimethylene group and tetramethylene
group.

In the above formula, Ar," and Ar.® are each
independently an arylene group having 5 to 15 carbon atoms
which may be substituted. Examples of the arylene group
include phenylene group and naphthalenediyl group. The
substituent is an alkyl group having 1 to 20 carbon atoms,
preferably 1 to 6 carbon atoms. Examples of the substituent
include methyl group, ethyl group and propyl group .

The cyclic carbediimide (a) is preferably a compound

represented by the following formula (2-1-1a).

« Ao———-—xJ--o
wa_l(\ ] ’\/\W—Rr
”\%\/N—"CWN/\/
T A e {2-1~1a)

In the above formula, X.' is an alkylene group having
preferably 1 to 20 carbon atoms, more preferably 1 to 16 carbon
atoms, much more preferably 1 to 4 carbon atoms. Examples
of the alkylene group include methylene group, ethylene group,
trimethylene group and tetramethylene group.

In the above formula, R? and R' are each independently
an alkyl group having preferably 1 to 20 carbon atoms, more
preferably 1 to 6 carbon atoms, or hydrogen atom. Examples

of the alkyl group include methyl group, ethyl group and
prepyl group.



-In the above formula, Qb is a tervalent bond group which 25 is selected from an aliphatic group, an
alicyclic group, an aromatic group or a combination of these and may contain a heteroatom or a
substituent. Y is a carrier supporting the cyclic structure. The aliphatic group, alicyclic group and
aromatic group are as defined in the formula (1). In thg 30 compound of the formula (3), one of the
groups constituting 19 Qb is tervalent. Qb is preferably a tervalent bond group represented by
the following formula (31)e(3:@) boB:-8Y c(EBdimtre abeve formias; AthiAhZRH2XbhX)22,
X1,3, s and k arg identical to Arl, Ar2, R2, R2 x|, x2, x2, s and k defined in the above formulas (1-1) to
(2-3), 10 respec%x/gly? cgévjé(\:/erc,a%dﬁtﬁ@#%g aCt%?h\Pa?grl{f grcc)?l‘—i1 J Y is preferably a single bond, a
double bond, an atom, an atom group or agfolymer Y is a_ bond part, and a plurality of cyclic structures

a Stryeture esented bysthe formula (3). 15The following

N==C™N

{n is an integer of 1 to &)

l ) OHO _ l

5 N==C==N

(n is an integer of 1 to &)

16 [ - ]n

O G
W o s T N
15 (m is an integer of 0 to 3, and n is an integer of ¢ to 3)
m n
H,C CH,
O O
NZCZN

(m ig an integer of 0 to 5, and n is an integer of 0 to 3)



the cyclic carbodiimide compound (b). N=C = N \-NNOCY OK/ C),LIDN=C=N/",-- 20 KJOC =N (n
Is a recurring unit)  10(m and n are each an integer of 1 to 6) (p, m and n are each an integer of 1 to
6) 20 <cyclic carbodiimide (c)>

16

(n is an integer of 0 to 5)

(CHZ)n
5
{n is an integer of & to 20)
16

( ?é

N-m—C--—N q

(m, n, p and g are each an integer of 1 to &)

-0

N==C== N~

15 {m, n, p and g are each an integer of 1 to &)

D



A compound represented by the following formula (4) (maybe referred to as "cyclic carbodiimide (c)
"hereinafter)  can be given as the cyclic carbodiimide used in the present 25 invention. 21 (4)

In the above formula, Qc is a tetravalent bond group which is selected from an aliphatic group, an
alicyclic group, an aromatic group or a combination of {hese and may contain 5 a heteroatom or a
substituent. Z1 and Z2 are each a carrier supportlng the cyclic structure. ZI and Z2 may be bonded

together to form a cyclic structure. e , alicyclic group and aromatic group are as
defined in the formula (1). In theldompound 10 of the formwa (4), Qc is tetravalent. Therefore, one of
these groups is tetravalent, or tV\ﬁ) of them are tervalent. 0 is preferably a tetravalent bond group

represented by the following forBula (4-1), (4-2) or (4-3). xe3 Arc', Ar02, R0O1, R0O2, X01, X02,
X03, s and k are identical to Ail, Ar2, RI, R2, XI, X2, X2, s anfl k defined in the above formulas (1-1) to

(1-3), respectively. However, oné\lq%ic/'/\\
O

O\\
5 \én/
N == (== N
(n is an integer of 1 to &)
10

Nm(;:

(m and n are each an integer of 0 to 3)

{(m and p are each an integer of 1 to 5, and n is an integer

25  of 1 to &)

30



20 Ar02, R0O1, HO2, X01, X02 and X03 is a tetravalent group, or two of them are tervalent groups.
Preferably, ZI and Z2 are each independently a single bond, a double bond, an atom, an atom group
or a polymer. Zi and Z2 are each a bond part, and a plurality of cyclic 25 structures are bonded
together by ZI and Z2 to forma structure 22 representgd by the formula (4). The cyclic
carbodiimide compound (c) is preferably a compound represented by the following formula (4-1-1). 3
---..N=---- C---=NN N 4 Are N,,Ar, 0/ ,0'NX,1,..0 1-- Arc N 5(4-1-1)

i0

15

20

25

30

N =C== N

(n is an integer of 1 to §)

{n is an integer of 1 to &)

<cyclic carbodiimide (b)=>

Further, a compound represented by the following
formula (3) {may be referred to as “cyclic carbodiimide (b)”
hereinafter) can be given as the cyclic carbodiimide used

in the present invention.

NWCD (3)

In the above formula, @ is a tervalent bond group which
is selected from an aliphatic group, an alicyclic group, an
aromatic group or a combination of these and may contain a
heteroatom or a substituent. VY is a carrier supporting the
cyclic structure. The aliphatic group, alicyclic group and
arcmatic group are as defined in the formula (1). 1In the

compound of the formula (3), one of the groups constituting



-In"the above formula, X01 is an alkanetetrayl group having preferably 1 to 20 carbon atoms, more
preferably 1 to 10 carbon atoms, much more preferably 1 to 6 carbon atoms. Examples of the
alkanetetrayl group include isobutanetetrayl 10 group, isopentanetetrayl group and neopentanetetrayl
group. Out of these, a neopentanetetrayl group represggted by the following formula is preferred. ICH,
H2H2 C C CIHZ2 In the above formula, Aro’, Ar02, Are3 and Ar04 are each 15 independently an
arylene group hayinig5 te tSxadon. atoms which may be substituted. Examples of the arylene group
include phenylene group, and naphthalenediyl group. The substituent is an alkyl group having 1 to 20
carbon atoms, preferab%blltg 6 fgr %%aa%o s %é%%ﬁe%no t 8%%&59&@9?%%%@ trﬁgtll&)f group,
ethyl group andtprepyladoping Thewydliic carbadiimide {e) isqurefératdly a compound represented
by the following formula (2-1-1c). (2-1-1c) In the_above formula, Xcl is an alkanetetrayl group
having preferably 1 to 20 carbon atoms, more prefergbly 1 to 10 carbon atoms, much more preferably
1 to 6 carbon atoms. 5 Exampleé"""df“fﬁ‘éba afﬁ“é"t‘é“ﬁ%ky @Ub”“i"rﬁﬂudé”isobutanetetrayl group,
isopentanetetrayl group and neopentanetetrayl group. ©ut of these, a neopentangtefrayl group
represented by the following formula is preferred. CH2 H2IH2 OC C CH2 10 In the above formula, Rq,

Rr, Rs and pt are each
__,_,,_.Rb1 D"“_’“_sz O“‘“—sz_”m’
K

.._____xb3.._...

In the above formulas, Ary', Ary®, RyY, Rp?, X', X2,
X°, s and k are identical to Ar®, Ar®, rR*, R?, X%, X2, X}, s
and k defined in the above formulas (1-1) to {1-3)},
10 resgpectively. However, one of them is a tervalent group.
Y is preferably a single bond, a double bond, an atom,
an atom group or a polymer. Y is a bond part, and a plurality
of cyclic structures are bonded together by Y to form a
structure represented by the formula (3).
15 The following compounds are enumerated as examples of

the cyclic carbodiimide compound (b).




independently an alkyl group having 1 to 20 carbon atoms, preferably 1 to 6 carbon atoms, or
hydrogen atom. Examples  of the alkyl group include methyl group, ethyl group and 15 propyl group.
The following compounds are enumerated as examples of the cyclic carbodiimide compound (c). 24
100 NCN N=CTN 25 compound, a process for praglucing the compound from an amine compound
through an isocyanate compound, a process for producing the compound from an amine compound
through an isothiocyanate compound, a process for producing the

TSN== o= N

(n i1s a recurring unit)

5
10
. /::'|II|
(p, m and n are each an integer of 1 to 6)
20

<cyclic carbediimide (¢) =

A compound represented by the following formula (4)
{may be referred to as “cyclic carbodiimide (c¢)” hereinafter)
can be given as the cyclic carbodiimide used in the present

25 invention.



5 compound from an amine compound through a triphenylphosphine compound, a process for
producing the compound from an amine compound through an urea compound, a process for
producing the compound from an amine compound through a thiourea compound, a process for
producing the compound from a 10 carboxylate compound through an isocyanate compound or a
process for producing the compound by deriving a lactam compound may be employed. (production of
monocyclic carbodiimide compound (f)) 15 The,mongeyclic carbodiimide compound (f) represented by
the following formula (2-1-1) can be produced %}ro the following steps (1) to (4). (2-1-1) 20(In the
above formula, Aral and Ar32 are each ingepe e;g arylene group having 5 to 15 carbon atoms
which may be substituted, and Xal is an/alkylene gfoup haking 1 to 20 carbon atoms.) The step (1) is
to obtain a nitro compound (c). The 25 step (1) has step (la) and step (Ib). The step (2) is to obtain an
amide compound (d) from the nitro compound (c). The step (3) and the step (4) are to obtain the
monocyclic carbodiimide compound (f) frontthe 'T(’:]"eg\{:ompound (d). Théstep (3) to (4) has the
embodiment of step (3aim%gh£%§0%ﬂlgas}e c(3}_)% tgroygeKsé%@%tsgaé%%(morgus ecifically,
the carbodiimide compound 26 (f) can be produced through the following schemes. sche 1) step

(la)step (2a)stepf138)Btd5 @A} tstheté 298P @) Za)stER(8h)stap b (schéma 8pstep (Ib)step

(2a)step (3h)steph(4Yomatic group or a combination of these and may contain

5 a heteroatom or a substituent. 2' and Z? are each a carrier
supporting the cyclic structure. 2' and Z° may be bonded
together to form a cyclic structure.

The aliphatic group, alicyclic group and aromatic
group are as defined in the formula (1). In the compound
10 of the formula (4), Q. is tetravalent. Therefore, one of
these groups is tetravalent, or two of them are tervalent.
Qc is preferably a tetravalent bond group represented

by the following formula (4-1), (4-2) or {(4-3).

T
s (4-1)
MRC‘—éo——xcz} O—R2—
Kk

“_m_xf__.

15 (4-2)

(4-3)

Ar., Ar.®, R, ReZ, x4, %%, %%, s and k are identical
to Ar®, Ar?, R, R*, X', X%, X*, 8 and k defined in the above
formulas (1-1; to (1-3}, respectively. However, one of Ar.*,

20 Arc.”, R, R.P, X', X.© and X.° is a tetravalent group, or two
of them are tervalent groups.

Preferably, Z' and Z° are each independently a single
bond, a double bond, an atom, an atom group or a polymer.
7' and 2° are each a bond rart, and a plurality of cyclic

25 structures are bonded together by %' and Z° to form a structure



5(scheme 4) step (Ib)step (2a)step (3a)step (4a) (step (la)) The step (la) is to obtain the nitro
compound (c) of the following formula by reacting a compound of the following 10 formula (a-1), a
compound of the following formula (a-2) and a compound of the following formula (b-1). HO Aral NO2
HO Ara2 NO2 El Xal E2 15 (c) In the above forpwilas, Xal, Are' and Ara2 are as defined in the
above formula (2-1-1). Eland E2 are each independently a group selected from the group
consisting of halogeneatemt; tolubesutfonfloxyp@0sgrodp,-methanesulfonyloxy group,

benzenesulfonyloxy gro,yﬂé'}qg,%-ﬂgng fﬂéﬁlﬁ%ﬂmgy@ﬁﬁéﬂ% E(ﬁ@mglses of t@% Pg!)ot%(;naatom
|

include chlorine atom, bromine atom and iodine atom. A conventionally known ether synthesizing
method may 25%eNirses fdr IR rertoh eFolekdisle f a Witiameonisraaetion irtwhich)a compound of
the formula (a-1), a compound of the formula (a-2) and a compound of the formula (b-1) are 27

N (o N
A 3 \\\ 4
Fe N Ar,
O o/
\\\x1/'
o o
1.7 S 2

AI’C \ / Arc

5 N==C=—=N (4-1-1)

In the above formula, X.' is an alkanetetrayl group

having preferably 1 to 20 carbon atoms, more preferably 1

to 10 carbon atoms, much more preferably 1 to 6 carbon atoms.
Examples of the alkanetetrayl group include isobutanetetrayl

10 group, isopentanetetrayl group and neopentanetetrayl group.
Out of these, a neopentanetetrayl group represented by the

following formula is preferved.

CH,
Ha I Hy
e G G G
CH,

3

In the above formula, Ar.', Ar.?, Ar.’ and Ar.* are each

15 independently an arylene group having 5 to 15 carbon atoms
which may be substituted. Examples of the arylene group
include phenylene group and naphthalenediyl group. The
substituent is an alkyl group having 1 to 20 carbon atoms,
preferably 1 to 6 carbon atoms. Examples of the substituent

20 include methyl group, ethyl group and propyl group.

The cyclic carbodiimide (¢) is preferably a compound

represented by the following formula (2-1-1c¢).



reacted in a solvent in the presence of a basic compound may be used. Sodium hydride, metal
sodium, sodium hydroxide, potassium hydroxide or potassium carbonate is used as the 5 basic
compound. N,N-dimethylformamide, N-methyl-2-pyrrolidone or tetrahydrofuran is used as the solvent.
The reaction temperature is preferably 25 to 150C. Althgugh the reaction proceeds swiftly under the
above conditions, a phase-transfer catalyst may be added to promote 10 the reaction. (step (Ib))
The step (Ib) is to obtain the nitro compound leFtr€Efatteving formula (c) by reacting a compound of the
-u) and a compound of the following
C) In the above formulas, Aral,
UE;%?;?{B E4 are each independently a group
selected from the group consisting of n atom, tol [fonyloxy group, methanesulfonyloxy 25
group, benzenesulfonyloxy group and p-bror’??ob\en;eng)sulfonyloxy group. A conventionally known
ether synthesizing method may 28 /Xc\

N==C==N (2-1-1c)
In the above formula, X.' is an alkanetetrayl group
having preferably 1 to 20 carbon atoms, more preferably 1
to 10 carbon atoms, much more preferably 1 to 6 carbon atoms.
5 Examples of the alkanetetrayl group include isobutanetetrayl
group, isopentanetetray&.groupenujneopentanetetrayi_group.
Cut of these, a neopentanetetrayl group represented by the

following formula ig preferred.

|

CH,
Ha j H,

10
In the above formula, RY, R*, R® and R are each
independently an alkyl group having 1 to 20 carbon atoms,
preferably 1 to 6 carbon atoms, or hydrogen atom. Examples
of the alkyl group include methyl group, ethyl group and
15  propvl group.
The following compounds are enumerated as examples of

the cyclic carbodiimide compound (c).



be used for the reaction. For example, a Williamson's reaction in which a compound of the formula
(a-1), a compound of the formula (a-u) and a compound of the formula (b-i) are reacted in a solvent in
the presence of a basic compound 5 may be used. Sodium hydride, metal sodium, sodium
hydroxide, potassium hydroxide or potassium carbonaig, is used as the basic compound. N,
N-dimethylformamide N-methy1-2-pyrrolidone or tetrahydrofuran is used as the 10 solvent. The react
ion temperature is preferably 2 5 to 150C. Although the reaction proceeds under the above conditions,
a phase-transfer catalyst is preferably added tp-prémote the reaction. A tetrabutylammonium salt,
trioctylmethylammonium salt, 15 be Hpe fmorium salt or crown ether is used as the
phase-transfer catalyst. (step (2a) he step (2a) is to obta\ the amine compound (d) of 20 the

i tain ' £e). NH2NH2(d) Aral, Ara2 and 4,1
are as deflned in the above formula 2 (2- -1). A conventiohally known method may be used for

d (c) IS ca R/tlc reduced in a solvent in the presence of
m carbon-ethylenediamine 29 complex,
copper is used as the catalyst Methanol,

5 <production process of cyclic carbodiimide compounds

Ag the process for producing the cyclic carbodiimide



-(step (3a)) 15The step (3a) is to obtain a triphenylphosphine compound (e-1) of the following formula
by reacting the obtained amine compound (d) with triphenylphosphine dibromide. 20 (e- 1)
above formula, Aral, Ara2 and Xal are as defined in the above formula (2-1-1). Ara is a phenyl group.
A conventionally known method may be used for the rgaction. For example, the amine compound of
the formula 25 (d) is reacted with triphenylphosphine dibromide in a solvent in the presence of a basic
compound. Trieflyigminedor pyrdivess sisedragy tieelbasiv ganpoundDichibroetare; emoraform or

benzene is use%g@l&%ﬁalv%aﬂgfg Hegﬁtigrgg%%%gg(e és Rﬁgferaglfy Qto §OC. 30 (Eéelp (4a)) The

step (4a) is to obtain the cyc

ic carbodiimide co

f) of t

obtained tripherﬂﬂfﬂ%&fmﬁrﬁé Ehrapeanp pravedction systenm Srahdithepaetdridnatngithen
isocyanated produgt directlys NEz=z M )md,'néhgﬁgeggwmaﬁf@é@ngf%m are as
conventionally known method may be use For the

defined in the above formula (2-1-1). 10

5

10

15

20

25

30

compound from an amine compound through a triphenylphosphine
compound, a process for producing the compound from an amine
compound through an urea compound, a process for producing
the compound from an amine compound through a thiourea

compound, a process for producing the compound from a

carboxylate compound through an isocyanate compound or a
process for producing the compound by deriving a lactam

compound may be employed.

{production of monocyclic carbodiimide compound (f))

The monocyclic carbediimide compound (f) represented
by the folliowing formula (2-1-1) can be produced through the
following steps (1) to (4}.

0—X,'—0

/ N\,

.fa\rafi Arg

AN

N==C==N (2-1-1)

{In the above formula, Ar,® and Ar.? are each
independently an arylene group having 5 to 15 carbon atoms
which may be substituted, and X,* is an alkylene group having
1 to 20 carbon atoms.)

The step (1) is to obtain a nitro compound (c). The
step (1} has step {ia) is to

and step (1lb). The step {(2)

obtain an amide compound (d) from the nitro compound {(c).
The step (3) and the step (4) are to obtain the monocyclic
carbodiimide compound (£} from the amide compound {d). The
step (3) to (4) has the embodiment of step (3a) through step
(4a)} {3b) (4b) .

and step through step

Stated more specifically, the carbodiimide compound

In the

eo%ﬁowir?g %rr%%?asgy IS0Cyanating the



reaction. For example, the triphenylphosphine compound of the formula (e-1) is reacted in a solvent in
the presence of di-tert-butyl dicarbonate and N,N-dimethy1-4-aminopyridine. Dichloromethane or 15
chloroform is used as the solvent, The reaction temperature is preferably 10 to 40C. (step (3b))

The step (3b) is to obtain an urea compound or thioureg 20 compound of the following formula (e-2) by
reacting the amine compound (d) with carbon dioxide or carbon disulfide. Xal-0 Aral\Ara2 N HNC-NH
(e-2) In thefabovarfobRuzr AFaIcAfaZ B Xahatdrgs Hefileti2Bin thehabove.formula (2-1-1) ,
and Z is an oxygen.atofa. of suliuratom, 31 o Aconventionally W&@fﬁtmad?rgn)g% b&%ﬁed for the

reactionforobtainingtheureacompound (e-2). For example, the aminé compoun reacted in a
solvent in the préSEREEST darbdhtRoxidé,)a phédsiorig @ompoaii¢and dbasic Stetpnpaind. A

phosphorous acid; egtenor @)pl}pcsggoqimcidegtgég ysed astt&@rﬂpsppmus“ccgggguqq.b)
Triethylamine, pyridine, imidazole or picoline is used as the basic compound. Pyridine,
N,N-dimethy/iforiRigBeadetofitie, 16 Bhlorolstiizené%st oluefié BPusedas thesswerit The reaction
temperature is preferably 0 to 80C. As another reaction for obtaining the urea compound (e-2),
theaminecompoHnd %ﬂ) isreactedwithcarbonmonoxide, Or the amine compound (d) is reacted with

step’ {la))
phosgene.

The step (la) is to obtain the nitro compound (c) of

the following formula by reacting a compound of the following
10 formula (a~1), a compound of the following formula (a-2) and

a compound of the following formula (b-1).

HO Ar,’ NO, (a-1)
HO Ar NO, (a-2)
E' X! E? (b-1)
O—X, 0
15 NO, NO, ()

Tn the above formulas, X,', Ar,® and Ar,? are as defined
in the above formula (2-1-1).
E' and E® are each independently a group selected from
the group consisting of halogen atom, toluenesulfonyloxy
20  group, methanesulfonyloxy group, benzenesulfonyloxy group
and p-brcmobenzenesulfonyloxy group. Examples of the
halogen atom include chlorine atom, bromine atom and iodine
atom.
A conventionally known ether synthesizing method may
25 Dbe used for the reaction. For example, a Williamson's
reaction in which a compound of the formula {(a-1), a compound

of the formula (a-2) and a compound of the formula (b-1) are



15A conventionally known method may be used for the reaction for obtaining the thiourea compound
(e-2). For example, the amine compound (d) is reacted in a solvent in the presence of carbon disulfide
and a basic compound. Triethylamine,pyridine, imidazoleorpicolineisused 20 as the basic compound.
Acetone, methanol, ethanol, isopropyl alcohol, 2-butanone, pyridine, N, N-dimethylformamide or
acetonitrile is used as the solvent. The reaction temperature is preferably 25 to 90C. Although the
reaction proceeti§ witey urder thelabove donditiens 25 eaborrtetralhamide mmaybendetstp promote
the reaction. (stgp (4)d5_  The step (4b) is to obtain the cyclic carbodiimide compound (f) by
dehydrating the obtained urea compound (e-2) 30 or desulfurizing the thiourea compound (e-2). A

conventionally known metbd iay e dsiss forehe leddidh uPor exshipla, tieduresicbepound (e-2) or

the thiourea corppeund:(e:R) isreasteddn a-solyentin hepresepge,of tueneslfonylchloride or
methylsulfonyl 32 chloride to dehydrate the urea comrfound (e ;2: or desulfurize the thiourea

compound te-2)°251 B ERBRSHBhane" hicrotG RIS pridiae ed as the solvent The reaction

temperature is prefesably 10-0-896%AS anelbenreactionder abigining the;cydlic carbadiipide
compound (f ) , the urea compound %e-Z),is reacted with mercury oxide, or the thiourea coompound
(e-2) i reacted With'sgdfum MyiocMofite: 90 kpTBtciion of bigyeheEartdBimige Eempdtin: (F) >
The bicyclic carhodiireiggcorpounsk () Tepresestesay thefotewing famawaddel-1hear be produced
through the foIIowing steps gl) t0154)' N-C-N

conditions; a phase-transfer catalyst may be added to promote

10 the reaction.

{step (1b))
The step (1b) is to cbtain the nitro compound of the
following formula (¢) by reacting a compound of the following
15 formula (a-1), a compound of the following formula {a-ii)

and a compound of the following formula (b-i).

= Ar,' NO, (aet)
£’ Ar, NO, (aeii)
HO—— X, 1——0OH (b-1)
O—X,"~0

- NO, NO, c)

In the above formulas, Ar,', Ar. and X.' are as defined
in the above formula (2-1-1). E°® and E* are each
independently a group selected from the group consisting of
halogen atom, toluenesulfonyloxy group, methanesulfonyloxy

25 group, benzenesulfonyloxy group and
p-bromobenzenesulfonyloxy group.

A conventionally known ether synthesizing method may



Ar c>re4 0Yo 1/- Xe /VV AArc2 15N-C-N//(4-1-1) (In the above formula, X," is an alkanetetrayl
group having 1 to 20 carbon atoms. Aro', Ar02, Ar03 and Ar04 are each independently an arylene
group having 5 to 15 carbon atoms which may be substituted. ) 20The step (1) is to obtain a nitro
derivative (C) . The step (1) has step (1A) and step (1883 . The step (2) is to obtain an amide derivative
(D) from the nitro derivative (C) . The step (3) and the step (4) are to obtain the bicyclic carbodiimide
compound (F) flefn tEeamiderdddvaitive by 1 The 25 stepg8rtps has thie einbadimeritsof step (3A)

through step (4A)and.step (3B)H¥auak é@%&é‘ﬁhd ¢ The Gahediimide compound (F) can.be
produced through the following schemes 3 schemoel ste(r))%)rg\ Ig % ace F)
of the formula {(a-ii) and a compound of the formazla (b-1)

are reacted in a solvent in the presence of a basic compound
5 may be used.

Sodium hydride, metal sodium, socdium hydroxide,
potassium hydroxide or potassium carbonate is used as the
basic compound. N,N-dimethylformamide,
N-methyl-2-pyrrolidone or tetrahydrofuran is used as the

10 solvent. The reaction temperature ispreferably 25 to 150°C.
Although the reaction proceeds under the above conditions,
a phase-transfer catalyst is preferably added to promote the
reaction. A tetrabutylammonium salt,
trioctylmethylammonium salt,

15 benzyldimethyloctadecylammonium salt or crown ether is used

as the phase-transfer catalyst.

{step (z2a))
The step (2a) is to obtain the amine compound (d) of
20 thefollowing formula by reducing the obtained nitro compound

{c).

T
Ar,’ lrrf
NH» NH, (d)

Ar.', Ar.® and X.' are as defined in the above formula
25 (2-1-1) .

A conventionally known method may be used for the
reaction. For example, the nitro compound (¢) is catalytic
reduced in a sclvent in the presence of hydrogen and a
catalyst.

30 Palladium carbon, palladium carbon-ethylenediamine



(2A) - step (3A) - step (4A) (scheme 2) step (1A) - step (2A) - step (38) - step (48) (scheme 3) step

(18) - step

106

15

20

25

30

23

complex, palladium-fibroin, palladium-polyethyleneimine,
nickel or copper is used as the catalyst. Methanol, ethanol,
igopropyl alcohol, dioxane, tetrahydrofuran, ethyl acetate,
dichloromethane, chloroform or N,N-dimethylformamide is
used as the solvent. The reaction temperature is preferably
25 to 1006°C. Although the reaction proceeds at normal
pressure, pressure is preferably applied to promote the
reaction.

As another reaction for obtaining the amine compound
(d), the nitro compound {(c) is reacted with an acid and a
metal, or the nitro compound {(¢) is reacted with hydrazine

and a catalyst.

(step (3a))

The step (3a) is to obtain a triphenylphosphine
compound (e-1) of the following formula by reacting the
obtained amine compound (d} with triphenylphosphine

dibromide.

R S S
Ai"a1'/o Xa O\Araz

|
L !
IﬂAr% ’QAf'aa (e-1)

In the above formula, Ar,', Ar.® and X.* are as defined
in the above formula (2-1-1). Ar® is a phenyl group.

A conventionally known method may be used for the
reaction. For example, the amine compound of the formula
(d) is reacted with triphenylphosphine dibromide in a solvent
in the presence of a basic compound. Triethylamine or
pyridine is used as the basic compound. Dichloroethane,
chloroform or benzene is used as the sclvent. The reaction

temperature 1s preferably 0 to 8C°C.



(2A) - step (38) - step (48) (scheme 4) step (1B) - step (2A) - step (3A) - step (4A) 5 (step (1A)) The
step (1A) is to obtain the nitro compound (C) of the following formula by reacting compounds of the

following
30

(step (4a})

The step (4a) i1s to obtain the cyclic carbodiimide
compound (£) of the following formula by isocyanating the
obtained triphenylphosphine compound in a reaction system

5 and then decarbonating the isocyanated product directly.

Qe Xy 'O

/ N\,

Ar,] Ar,

AN /

N=—=C===N (£)
In the above formula, Ar,", Ar. and X.' are as defined
in the above formula (2-1-1).

10 A conventionally known method may be used for the
reaction. For example, the triphenylphosphine compound of
the formula (e-1) is reacted in a solvent in the presence
of di-tert-butyl dicarbonate and
N,N-dimethyl-4-aminopyridine. Dichloromethane or

15 chloroform is used as the solvent. The reaction temperature

is preferably 10 to 40°C.

(step (3b})
The step (3b) is to cbtain an urea compound or thicurea
20 compound of the following formula (e-2) by reacting the amine

compound (d) with carbon dioxide or carbon disulfide.

O X0
/ a
Ar; \Araz
N /
HNMﬁWNH
z (e-2)

In the above formula, Ar.', Ar,® and X.' are as defined
25 in the above formula (2-1-1), and Z is an oxygen atom or sulfur

atom.



formulas (A-1) to (A-4) and a compound of the following 10formula (8-1). HO Ar0 NO2 HO Ar02 NO2
HO Ar03----- NO2HO NO2 15 (B-1) (X1isH2H2 C/C -CH2 H2

31

A conventionally known method may be used for the
reaction for obtaining the urea compound (e-2}. Feor example,
the amine compound {d)} is reacted in a solvent in the presence
of carbon dioxide, a phosphorus compound and a basic

5 compound.

A phosphorous acid ester or a phosphonic acid ester
is used as the phosphorus compound. Triethylamine, pyridine,
imidazole or picoline is used as the basic compound.
Pyridine, N,N-dimethylformamide, acetonitrile,

1¢ chlorobenzene or toluene is used as the solvent. The
reaction temperature is preferably 0 to 80°C.

As another reaction for obtaining the urea compound
(e-2), the amine compound (d) is reacted with carbon monoxide,
or the amine compound (d) is reacted with phosgene.

i5 A conventionally known method may be used for the
reaction for obtaining the thicurea compound (e-2). For
example, the amine compound {d} is reacted in a solvent in
the presence of carbon disulfide and a basic compound.

Triethylamine, pyridine, imidazole or picoline is used

20 as the basic compound. Acetone, methanol, ethanol,
isopropyl alcohel, 2-butanone, pyridine,
N,N-dimethylformamide or acetonitrile is used as the solvent.
The reaction temperature is preferably 25 to 90°C. Although
the reaction proceeds swiftly under the above conditions,

25 carbon tetrabromide may be used to promote the reaction.

(step (4b))
The step (4b) is to obtain the cyclic carbodiimide
compound (£f) by dehydrating the obtained urea compound (e-2)
30 or desulfurizing the thiourea compound (e-2).
A conventionally known method may be used for the
reaction. For example, the urea compound (e-2) or the
thicurea compound (e-2) is reacted in a solvent in the

presence of toluenesulfonyl chloride or methylsulfonyl



34 NO2 NO2 Arcl0 02NNO2(C) In the above formulas, Arc' to Ar04 and 3CO01 are as defined in
the formula (4-1-1) . El to E4 are each independently a group selected from the group consisting of
halogen atom, toluenesulfonyloxy group, methanesulfonyloxy group, benzenesulfonyloxy group and
p-bromobenzenesulfonyloxy group. The reaction conditions are the same as those in the above step
(la). 10(step (1B)) The step (1B) is to obtain the nitro compound (C) of the following formula by
reacting compogtidsofithe follalwhy dormdash{A-i)te { Azivpandaccdmpdunsk-ofl the folowingeformula

(B-). 15 ESArOJtNQZEhiourea compound {e-2} .
Dichloromethane, chloroform or pyridine is used as the
golvent. The reaction temperature is preferably 0 to 806°C.
5 As another reaction for obtaining the cyclic
carbodiimide compound {f), the urea compound (e-2) is reacted
with mercury oxide, or the thiourea compound (e-2) is reacted

with sodium hypochlorite.

10 <production of bicyclic carbodiimide compound (F)s>
The bicyclic carbodiimide compound (F) represented by
the fellowing formula (4-1-1}) can be produced through the
following steps (1) to (4).

A”c3 \AF04
\o . P
\\x,j e
o o
/\rc1§::::; \\\\‘YRr 2

/ c

15 N==C===N (4-1-1)

(In the above formula, X is an alkanetetrayl group
having 1 to 20 carbeon atoms. Ar.', Ar.?, Ar.’ and Ar.? are each
independently an arylene group having 5 to 15 carbon atoms
which may be substituted.)

20 The step (1) is to obtain a nitro derivative {(C). The
step {1) has step (1A) and step (1B). The step (2) is to
obtain an amide derivative (D) from the nitro derivative (C).
The step (3) and the step (4) are to obtain the bicyclic
carbodiimide compound (F} fromthe amide derivative (D). The

25 step (3) to (4) has the embodiment of step (3A) through step
(4A}) and step (3B) through step (4B).

The carbodiimide compound (F) can be produced through

the following schemes.



‘E5 Arc2 NO2 E7 Arc3 NO2 E5Ar04 NO2 HO\/OH HOZ\H (B-i) 35 H2 H2 .) NO2 NO2 Ar4cC

33

(scheme 1) step (1lA) - step (2A) - step {3A) - step (4A)

(scheme 2) step (1A} - step (2A) - step (3B) - step (4B)

{scheme 3} step (1B} - step (2A) - step (3B) - step (4B)

{gcheme 4) step (1B) - step (2A) - step (3A) - step {(4A)
5

(step (1A))

The step (iA) is to obtain the nitro compound {(C) of
the following formula by reacting compounds of the following
formulas (A-1) to (A-4) and a compound of the following

10 formula (B-1}.

HO Ar,’ NO,

(A-1)
HO Arg? NO, (A-2)
HO Ar® NO, (A-3)
HO Art NO, (A-4)
E! E?
N
N
15 E* £’ (B-1)
(X' is
H, H,
N
RN
——CH, C——



CCH2 CH2 NO2( C) In the above formulas, Are' to Arc4 and Xcl are as defined 5 in the formula
(4-1-1) . E5 to E5 are each independently a group selected from the group consisting of halogen atom,

toluenesulfonyloxy group, methanesulfonyloxy group, benzenesulfonyloxy group and
p-bromobenzenesulfonyloxy group. 10The reaction copgitions are the same as those in the above step

(Ib) . (step (2A)) The step (2A) is to obtain the amine compound (D) of 15 the following formula
by reducing the obtained nitro conT%nd. NO,
Arcg\\o o Arf
\\X 1/
Trc s %‘\/T\rgz
NG
02N 2 (C)

In the above formulas, Ar." to Ar.* and X.* are as defined
in the formula (4-1-1). E' to E* are each independently a
group selected from the group consisting of halogen atom,
5 toluenegulfonyloxy group, methanesulfonyloxy group,
benzenesulfonyloxy group and p-bromobenzenesulfonyloxy
group. The reaction conditions are the same as those in the

above step (la).

10 (step (1B})
The step (1B) is to obtain the nitro compound (C) of
the following formula by reacting compounds of the following
formulas (A-1) to (A-iv) and a compound of the following

formula (B-i).

15 E° Arg' NO, (B-i)
= Are’ NG, (A-ii)
= Are’ NO; (A-iii)
E® Ar’ NO, (i)
HO OH

/
N



NH2 Arc3-----

0,..,.....0

obtained amine compound (D) with triphenylphosphine dibromide. N=PAra3 Arc3_0
35
Ho gz
__C [Ee—
\C/
/ \c
CH, < ,
TOz Toz
Arcsmo //Ar;l
‘\M\X Y/C
Arc " \T\rcz
Q2N NO: (C)

10

15

20

In the above formulas, Ar. to Ar.* and X.! are as defined

in the formula (4-1-1). E° to E® are each independently a
group selected from the group consisting of halogen atom,
toluenesulfonyloxy group, methanesulfonyloxy group,
benzenesulfonyloxy group and p-bromobenzenesulfonyloxy
group.

The reaction conditions are the same as those in the

above step (1b).

(step (23))
The step (2A) is to obtain the amine compound (D) of
the following formula by reducing the cbtained nitro

compound .

THz TH2
Ai"ca\o O/ Arcf
o ™o
/\xrg/ T~Ar?
HzN NH2 (D)

Ar.' to Ar.* and X' are as defined in the formula (4-1-1).

The reaction conditions are the same as those in the above

___..-Xc,L___ . Arel ...-0 11 H2NNH2 36 step (2a). (step (3A)) The
step (3A) is to obtain a triphenylphosphine 5 compound of the following formula(E-1) by reacting the



N=PAra3 (E-1) 10In the above formula, Arcl to Ar0O4andXclare as defined in the formula (4-1-1), and
Ara is a phenyl group. The reaction conditions are the same as those in the above step (3a). 15(step

(4A))

The step (4A) is to obtain the compound (F) of the following formula by isocyanating the

obtained triphenylphosphine compound in a reaction sygtem and then decarbonating the isocyanated
product directly. 20 N-n-C-=N Arc N Arc N,Arc 3------- 1./--.2 00 00, N=-C=--N ?NN 1,v

10

15

20

step

(2a) .

(3A) )
The step (3A) is to obtain a triphenylphosphine

{atep

compound of the following formula(E-1) by reacting the
obtained amine compound (D} with triphenylphosphine

dibromide.

_— a

T““p"\r 3 =PA,

3 i 4
Arc \O O/ AI"C

\\ 1

] O/XC\O
Ar' ““‘v?rcz
N==PAr?, N==PAr; (E-1)

In the above formula, Ar.' to Ar.* and X' are as defined

in the formula (4-1-1), and Ar® is a phenyl group. The

reaction conditions are the same as those in the above step

(3a) .

(step (4A4))

The step (4A) is to obtain the compound (F) of the

following formula by isocyanating the obtained
triphenylphosphine compound in a reaction system and then

decarbonating the isocyanated product directly.

Ne—=(C=—=N
Ar'33< \Arc4
O o//

\X 1/

o o
1.7 SNl 2

ATC \ / Ai‘c

Ne==C =N (F)
{In the above formula, Arc1 to Ar.t and Xcl are as defined

in the formula (4-1-1).)
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formula (E-2) by reacting the amine compound with carbon dioxide or carbon disulfide.
x 1 0 Arc\\NZ // HN---C---NH (E-2) 10In the above formgla, Are' to Arc4 and X01 are as defined in the
formula (4-1-1) , and Z is an oxygen atom or sulfur atom. The reaction conditions are the same as

those in the above step T8§) reaction conditions are the same as those in the

190

15

20

above step (4a).

(step (3B);
The step (3B) is to obtain an urea compound or thiourea
compound of the following formula (E-2) by reacting the amine

compound with carbon dioxide or carbon disulfide.

I
/?N“—wcﬂuwNH
AFCS \Arc4
\\O Cf/
\X N
o ™So

7 N,
Are Are
N /
HN——~ﬁ~m*NH
£ (E-2)

In the above formula, Ar.” to Ar.?! and X' are as defined

in the formula (4-1-1), and Z is an oxygen atom or sulfur

atom. The reaction conditions are the same as those in the
above step (3Db).
(step (4B))

The step (4B) is to obtain the compound (F) of the

following formula by dehydrating the obtained urea compound

or desulfurizing the thiourea compound.

Nomm Gz

-

Arc3\ \ATC4

0 o/

1/
X

o c\@

/\rcﬁi:::; i:::7\r32
G N . (F)

The reaction conditions are the same as those in the above step (4a).
(step (3B) ) 5The step (3B) is to obtain an urea compound or thiourea compound of the following

/10,0



15(step (4B)) The step (4B) is to obtain the compound (F) of the following formula by dehydrating

the obtained urea compound or desulfurizing the thiourea compound. N===0===N Ar cNN::;Arca
yO N, y(Ti-z 0, N\NArc 2 // 20N:=-C=N (F) 38 (In the above formula, Arol to Ar04 and Xcl are as
defined in the formula (4-1-1).) The reaction conditigns are the same as those in the above step

(4b), 5Although the cyclic carbodiimide compound can seal the acid group of a polymer effectively, a
conventionally known sedifhg ageretorahecsarbdryl grolptef Apdlymdrinhy:be eptidrdlyneskd in
combination as long-as.it goes.not wprk againsg the subject matter of the present invention. As the 10
conventionally known carboxyl group sealing agent, agents disclosed by JP-A 2005-2174 such as
epoxy compounds, oxaZolme Eofipoaitsand okafne cohfpourrisTnag besusdth fpolyastere

(component A) above step (4b) .

5 Although the cyclic carbodiimide compound can seal the
acid group of a polymer effectively, a conventionally known
sealing agent for the carboxyl group of a polymer may be
optionally used in combination asg long as it does not work
against the subject matter of the present invention. Ag the

iw conventionally known carboxyl group sealing agent, agents
disclosed by JP-A 2005-2174 such as epoxy compounds,

oxazoline compounds and oxazine compounds may be used.

(polyester (component A) =

15 In the present invention, the polyester (component A)
is obtained by sealing at least part of an end of a polymer
or copolymer prepared by polymerizing (a) a dicarboxylic acid
or ester forming derivative and at least one gselected from
{b) a diol or ester forming derivative thereof, (¢) a

20 hydroxycarboxylic acid or ester forming derivative thereof
and {d) a lactone with the component B.

Examples of the above dicarboxylic acid or ester
forming derivative thereof (a) include aromatic dicarboxylic
acide such as terephthalic acid, isophthalic acid, phthalic

25 acid, 4,4’ -diphenyldicarboxylic acid,
4,4’ -benzophenconedicarboxylic acid,
4,4" -diphenoxyethanedicarboxylic acid,
4,4’ -diphenylsulfonedicarboxylic acid,
2,6-naphthalenedicarboxylic acid,

30 1,6-naphthalenedicarboxylic acid,
2, 7-naphthalenedicarboxylic acid,
big{4-carboxyphenyl)methane, anthracenedicarboxylic acid,
4,4’ ~diphenylether dicarboxylic acid,

5-tetrabutylphosphonium sulfoisophthalic acid and 5-sodium



15In the present invention, the polyester (component A) is obtained by sealing at least part of an end
of a polymer or copolymer prepared by polymerizing (a) a dicarboxylic acid or ester forming derivative
and at least one selected from (b) a diol or ester forming derivative thereof, (c) a 20 hydroxycarboxylic
acid or ester forming derivative thereof and (d) a lactone with the component B. Examples of the
above dicarboxylic acid or ester forming derivative thereof (a) include aromatic dicarboxylic acids such
as terephthalic gtidfisbphtatibasitc phenalie 25aci¢ A L diphenyiditarpaxyliccacidiereof .

4,4'-benzophengnedicarboxylic aci i thanedicarbgyylic.acid,. 4 o
4,4'-diphenylsuIfone%icarboxs;ilic@ég(c?h&éé{%-n%%%g%edicarbﬁl%%%%%acgogcld' srecinic

1,6-naphthalenédiéarb ke acick 2 naphthalsictieth oot bis@cdatbaryphdmaymethane,
anthracenedicaghoxylisacid 44 diphenyiether dicarhoudic acidSsteabutyiphosphaniumy

sulfoisophthalic acid and 5-sodium 39 sulfoisophthalic acid or ester forming derivatives thereof.
Aliphatic ditarbBtyifcYatidS s e as BRatldGd 2std i€ e, adipic acid, 1,6-hexanedicarboxylic acid
and dimeric acid-p estesfarring derivativesibereof arg alsg, included. 5 Alicyclic dicarboxylic acids
such as cyclohexane-1,3-dicarboxylic acid, cyclohexane-1,4-dicarboxylic acid, decalin-2,6-dicarboxylic
acid and tet@ﬁﬁ-@,@ﬁ@ﬁb%xﬁk@&&ﬁg@%} t§riifig Qerivatives 10 thereof are further included.
Examples of thelabave fliat pr eatet forvurg dedvatiaitheredf (b) include aliphatic glycols having 2 to

20 carbon atoms such.as ethylene glycal, diethylene glycol, 1,3-trimethylene glycol, 1,2-propylene
glycol, 15 1,4-bEFa$:Cnreﬁllofl rfego'p%h%ﬁ %}%yrcof}ilf?-%%nﬁgggd?ﬁ, 18-RExaR &bﬂ%g%ﬁﬁgﬁ%k%%sglycol and
dimer diot, and tdrgeehdin glycofshantiag a imaléodlad weight of 200 to 100,000, that is, aliphatic dial

such as polyethylene alycol, polylrimethylens alyeols povpronylenc:12:glyeol and 20, .o
polytetramethylene glycol, orester forming derivatives thereof. Alicyclic diolS suchas
cyclohexane-1,2ldigieoycldhexane-1yidic ardlieycichaxane, 4-dimetmgoR ot estar forming:

derivatives thergofare also.included. Aromatic Qi@ygé@fy %@Pﬂﬁ&%h i C%ri)matic diols 25

including an aromatic ring such as xylylene glycol; 4,4'-dihydroxy enyl, hiydroquinone, tert-butyl
hydroquinone, Bisphé&aaIme Bispiene| $afPdisphefol I enesierforming-derivatives thereof are

further inglyded; I@em%gg&@pmggggggﬁ{?lprgi?@gya @glyeitgﬁggry@ﬁsglmain chain is
essentially composed of a recurring unit represented by the following formula (II).‘At least part of an
end of the compofet &R witRFREEEMpBhERE dlycol and dimer diol, and

long-chain glycols having a molecular weight of 200 to
100,000, that is, aliphaticdicl such as polyethylene glycol,
polytrimethylene glycel, polypropylene-1,2-glycel and

20 polytetramethylene giycol, or ester forming derivatives
therecf. Alicyclic diols such as cyclohexane-1,2-diol,
cyclohexane-1,4-diol and cyclohexane-1,4-dimethylol or
ester forming derivatives thereof arse also included.
Aromatic dihydroxy compounds, that is, aromatic diols

25 including an aromatic ring such as xylylene glycol,
4,4" -dinydroxybiphenyl, hydroguinone, tert-butyl
hydreguinone, bisphenol A, bisphenol S and bisphenol F or
ester forming derivatives thereof are further included.

The pelyester (component A) is preferably a polyester

30 whose main chain is essentially composed of a recurring unit
represented by the following formula (II). At least part
of an end of the component A is sealed with the component

B.



40 0 C---Ar In the above formula, n is an integer of 2 to 4. Ar is preferably a phenylene group or
naphthalenediyl group.  Ar is particularly preferably a 1,4-phenylene group or 5 2,6-naphthalenediyl
group. The reduced viscosity of the polyester is preferably 0 2 to 1.5 dl/g, more preferably 0.3 to
1.3 dl/g. Examples of the above hydroxycarboxylic acid, gr ester forming derivative thereof (c) include
glycolic acid, 10 fl-lactic acid, IL-lactic acid, racemic lactic acid, hydroxypropionic acid,
3-hydroxybutyric acid, hydroxyvaleric agjd, hydroxyg?proic acid, p-hydroxybenzoic acid,
m-hydroxybenzoic acid, p-P -hydroxyethoxybenzoidicid, 6-hydroxy-2-naphthoic acid, oligo- or
poly-caprolactone or 15 ester forming derivatjves tr%areof. at of the ester forming derivatives of
the above hydroxycarboxylic acids, a latton 5 pre rabl?uif oz:‘e production of the polyester.
Examples of the lactone (d) include glycolide, D-lactide, L-lactide, frieso-lactide, 20s-caprolactone,
6-valerolactone, P-propiolactone, pivalolactone, P-benzylmalolactonate, y-butyrolactone,
1,4-dioxan-2-one, undecefadibfie 3P aVfiokeFani2eond; (RE3ametylcroxa®bthaéxanolite ahd

(S)-3-methyl-4-gxa-Grhexanotide. Mopatunsiiendl group or naphthalenediyl group.

Ar is particularly preferably a 1,4-phenylene group or

5 2,6~naphthalenediyl group.

The reduced viscosity of the polyester is preferably
0.2 to 1.5 dl/g, more preferably 0.3 to 1.3 dl/g.

Examples of the above hydroxycarboxylic acid or ester
forming derivative thereof (¢} include glycolic acid,

10  D-lactic acid, L-lactic acid, racemic lactic acid,
hydroxypropionic acid, 3-hydroxybutyric acid,
hydroxyvaleric acid, hydroxycaprcic acid, p-hydroxybenzoic
acid, m-hydroxybenzolc acid, p-P~hydroxyethoxybenzoic acid,
6~hydroxy-2-naphthoic acid, oligo- or poly-caprolactone or

15 ester forming derivatives thersof.

Out of the ester forming derivatives of the above
hydroxycarboxylic acids, a lactone is preferably used for
the production of the polyester. Examples of the lactone
{d) include glycclide, D-lactide, L-lactide, meso-lactide,

20 g-caprolactone, d-valerolactone, B-propiolactone,
pivalolactone, P-benzylmalolactonate, y-butyrolactone,
1,4-dioxan-2-one, undecalactone, 1,4-dioxepan-2Z-one,

(R} -3-methyl-4-oxa-6-hexanolide and
(8) -3~methyl-4-oxa-6-hexanolide. Monofunctional

25 components such as stearyl alcohol, benzyl alcohol, stearic
acid, benzoic acid, tert-butylbenzoic acid and
benzoylbenzoic acid, and tri- or more functional components
such as tricarballylic acid, trimellitic acid, trimesic acid,
pyromellitic acid, gallic acid, trimethylolethane,

30  trimethylolpropane, glycerol and pentaerythritol may also

be used.



25 components such as stearyl alcohol, benzyl alcohol, stearic acid, benzoic acid, tert-butylbenzoic
acid and benzoylbenzoic acid, and tri- or more functional components such as tricarballylic acid,
trimellitic acid, trimesic acid, pyromellitic acid, gallic acid, trimethylolethane, 30 trimethylolpropane,
glycerol and pentaerythritol may also be used. 41  4More specific examples of the polyester include
polyglycolic acid, polylactic acid, poly(3-hydroxybutyric acid), poly(4-hydroxybutyric acid),
poly(4-hydroxyvaleric adl@f pokE8hyBicxyereramdic acil] of aéipaticssiyesterss sudeas

polycaprolactongqpolyetiyleng-adinate, polyeiidens suadnale, paibyYlanzadingic, polvbytylene

succinate polycyclohexanedimethanol and cyClohexane dicarboxylate, romatic po }’esjtgrs such
as polyethylenedEfephth&atey pohyBrHery s phthalae 110 poptritdthylendtersphitiatate;
poly(1,4-methylgleyelphexane terephthalateh polyethylene:2:6-paphinalate, polyhutylene .. o

2,6-naphthalate and polytrimethylene 2,6-naphthalate. They may be used alone or in combination of

two or more. 15?"6%5?&3%%@6?@@69ja‘?m?%@enﬁﬂﬂ?a)ﬂ??%%@roﬂ%ﬁﬁﬁrocess may be used in
the present investiopasithe olyestectnbe seajeshvith the eorpnaneph B Oy of (hsse, polymers

comprising a hydroxycarboxylic acid as the main constituent component are preferred, and polylactic

acid is 20 particOlEry Breferred fréinthic SRSEEIRCOrSABRMENTR PredsH atticaifice polylactic acid

is hydrolyzed mate-easily:than othes palyasters:iis endlis@seferably sealad with theceygliene
carbodiimide comepourigljt(ggg'%)gnent B# %hgeggcilglactic acid includes stereocomplexpolylactic acid

which 25 forms% slfgi%ocomp exeCrnga \6 RerrEhiE tRaintdine polylactic acid is essentially

composed ®f a tacliy acidenituepresented dylthé &llowdng formula (1), and at least part of its end is
sealed with the ent B, In this text, the expressign "essentially” 30, means preferably 90 to 100
eﬁgrﬂgw m‘fg}%‘no ‘L’E)C Cl?é?wge Te b qu%%ﬁaﬁﬁy 5%‘ 5100 %oﬁﬁi%ﬁtﬁﬁ?ﬂgm are an

mol%, more preterably 95 to more pre
L-lactic acid uni? ahd afblactie beickunipwhichidre lopticaRis6mesghs tlad kactic acidl unit represented by

the formula (1). Brgferably, the main chain.5 of the palylactic acid i ntially composed of an L-lactic
acid unit, a fI-Iagtic a?cid unit oy%lcqmbinétion trge%o% The po%@iﬁ%yac%%supsr% ergebpl?/n@
poly(D-lactic acith) whbseahakreiaints edsdrtiallpsomposed of a D-lactic acid unit or poly(L-lactic

acid) whose main chaings 8ss€Rtally optained by any conventionally known

production process may be used in the present invention as
the polyester to be sealed with the component B. Out of these,
polymers comprising a hydroxycarboxylic acid as the main
constituent component are preferred, and polylactic acid is

20 particularly preferred from the viewpoint of environmental
preservation. Since polylactic acid is hydrolyzed more
eésily than other polyesters, its end is preferably sealed
with the cyclic carbodiimide compound (component B). The
polylactic acid includes stereccomplex polylactic acid which

25 forms a stereccomplex crystal phase.

The main chain of the polylactic acid is essentially
composed of a lactic acid unit represented by the following
formula {I), and at least part of its end is sealed with the
component B. 1In this text, the expression “esgentially”

30 means preferably 90 to 100 mol%, more preferably 95 to 100

mol%, much more preferably 98 tc 100 mol%.



10 composed of an fl-lactic acid unit. The total amount of the other units constituting the main chain is

preferably 0 to 10 mol%, more preferably 0 to 5 mol%, much more preferably 0 to 2 mol%. The
other units constituting the main chain include 15 units derived from a dicarboxylic acid, a polyhydric
alcohol, a hydroxycarboxylic acid and a lactone. Examples of the dicarboxylic acid include

succinic acid, adipic acid, azelaic acid, sebacic acid, terephthalic acid and isophthalic acid. Examples
of the polyhydric 20 alcohol include aliphatic polyhydric alcohols such as ethylene glycol, propylene
glycol, butanediol, pentanediol, hexangdiol, octanedigl, glyserin, sorbitan, neopentyl glycol, diethylene
glycol, triethylene glycol, polyethyleng glycol ahd polifpropylene glycol, and aromatic polyhydric 25
alcohols such as an adduct of bisp fwithy éthyterie-oxi xamples of the hydroxycarboxylic acid
include glycolic acid and hydroxybutyric acid. Examples of the lactone include glycolide,
s-caprolactone, P-propiolactone,  3- utyrole@fbﬁe, p- or‘7-butyrolactone, pivalolactone and 30
8-valerolactone. 43 The weight average molecular weight of the polytactic acid is preferably
100,000 to 500,000, moyg preferaply 110,000.10,350,000, @qmi@og%greafeﬁqt% 320,000.t0.250,000
in order to achieve both of the mechanical properties and 5 moldability of a molded article. The weight
average molecufawelght ista valtie GidlF Blméastretbysgel beemeatita ehromatography (GPC) and
calculated in terpas-otsiandard pRlystysenrs When the)polylactic acid(compenent.A)is-1Q paly(D-lactic

acid) or poly(L-lactic acid) and homo-phase polylactic acid, it has a crystal melting peak (Tmh) at 150
to 190C and a crystatmBRihYy teat (ARG dfrfof R thad 10 SrmR affstenti aséaniisd é8lorimeter
(DSC) measuregierd. \Mhen the polylacticiacie bag the, above-crystal s melting paintand.erystal
melting heat, its heat resistance can be enhanced, The main chain of the polylactic acid is
preferably stereocompleXpoIacic a5H Hafifg A SRREENRPRR Pha tofRedastthe peYE -lactic
acid) unit and thenpaly(R-dactic:2A anid) irit Jdersterspgompies pelylaatic asid: preferablr-shows a
crystal melting peal ag%%clor {yrgqer i@flifferenggl s%annin% caloriﬁeter PSC) measurement.
Preferably, the éltnereocon%?exy po ylagtcfc acidfas s“feroesoecry%tlal?rg afé} &fired 895?@90hgwing

equation 285(i) of 900460 %f an L-lactic acid unit. The total amcunt of the

other units constituting the main chain is preferably 0 to
10 mol%, more preferably 0 to 5 mol%, much more preferably
0 to 2 mol%.
The other units constituting the main chain include
15 unitsderived froma dicarboxylic acid, a polvhydric alcchol,
a hydroxycarboxylic acid and a lactone.

Examples of the dicarboxylic acid include succinic
acid, adipic acid, azelaic acid, sebacic acid, terephthalic
acid and isophthalic acid. Examples of the polyhydric

20 alcohol include aliphatic polyhydric alcohols such as
ethylene glycol, propylene glycol, butanediol, pentanediol,
hexanediol, octanediol, glycerin, sorbitan, neopentyl
glycol, diethylene glycol, triethylene glycol, polyethylene
glycol and polypropylene glycol, and aromatic polyhydric

25 alcohols such as an adduct of bisphenol with ethylene oxide.
Examples of the hydroxycarboxylic acid include glycolic acid
and hydroxybutyric acid. Examples of the lactone include
glycolide, g-caprolactone, B-propiolactone,
d-butyrolactone, P- or y-butyrolactone, pivalolactone and

30 d-valerclactone.



S = [Alims/(AHmMh + LAims)] x 100(i) (ARms is the crystal melting enthalpy of stereocomplex-phase
polylactic acid and AHmh is the melting enthalpy of the homo-phase crystal of polylactic acid.) 30The
stereocomplex polylactic acid preferably has crystallinity and more preferably has a stereo
crystallization ratio (Sc) defined by the following equatigg (ii) based on the intensity ratio of diffraction
peaks measured by wide-angle X-ray diffraction (XRD) of not less 44 than 50 96. Sc (I) = EisciREIsci
+ ISM) X 100(ii) (Elscy TtselwelbgRt BedriSfa (Ao & da Bhis theiigtagrakintaasity, ofa giffragtion peak
at 20 =12.00, 20'c7:9d0ri234'00'e and bE_le ianOn integral intensit)r/;“%lfm) of a diffraction peak derived
from the homo-phase crystal Whichappéars at 20 2 16755 0 $1& stBfectery Safigatidh Yatio (Sc) is

preferably 50 to 00, 1) Afbrecpreterably60 ta:8Bpadtios|aty-1e prafesahly 6530 ©Q &. That isowhen the
polylactic acid hag S¢ within the ve range,.a molded article has preferred heat resistance and moist
heat resistance.  The crystal w%%lggg%ee?g%pe%ﬁlIé;/lhc%y&%ﬁ?rjlﬁ{/} UE3red’ MEBEHRUYY RBD of the
stereocom@expaiydaiticiacid ¥5 ¢ prefarabliest leastimere praferablyitto: 68-%emygeh more

preferably 7 to 50-kr Rarficyarly prgferably 10 1o . . The crystal melting point of the
stereocomplex polyl%ctic acid is pégerably 190 toﬂlgéog,hr%%ge 5%@%%@1155@ t%o%@&iThe crystal
melting enthalp P AieeRaFedPBy TEE RO oh IHa Biere d€61Hplexndlyiacticudcid isiprafetastynsobless than

20 J/g, more preferably, 28 te,.80.Jigmuchmore preferably 30 to 85 J/g. When the crystal melting point
of the stereocomplex polylactic acid i1s lower than 190C, heat resistance degrades. When the crystal

melting point is 25 high&tRn PBBCY e/ s@Fdoconisiét pdiyfaetierseittmiist be molded at a
temperature higher {han-23QG.swhereby it may heidificult 10.suppress de hesmaldecempasition of
the resin. Therefore, the resin composition of the present

polylactic acid, it has a crystal melting peak (Tmh) at 150

to 190°C and a crystal melting heat (/\Hmsc) of not less than

10 J/g in differential scanning calorimeter (DSC)

measurement. When the polylactic acid has the above crystal

15 melting point and crystal melting heat, its heat resistance
can be enhanced.

The main chain of the polylactic acid is preferably
stereocomplex polylactic acid having a stereocomplex phase
formed by the poly(L-lactic acid) unit and the poly (D-lactic

20 acid) unit. The stereocomplex polylactic acid preferably
shows a crystal melting peak at 190°C or higher in
differential scanning calorimeter (DSC) measurement .

Preferably, the stereocomplex polylactic acid has a
stereo crystal rate (S) defined by the following eguation

25 (i) of 90 to 100 %.

S = [AHms/ (AEmh + AHms)] = 100 {1)

(AHms is the crystal melting enthalpy of stereocomplex-phase
polylactic acid and AHmh is the melting enthalpy of the
homo-phase crystal of polylactic acid.)

30 The stereocomplex polylactic acid preferably has
crystallinity and more preferably has a stereo
crystallization ratio {(Sc) defined by the following equation
{ii) based on the intensity ratio of diffraction peaks

measured by wide-angle X-ray diffracticn (XRD) of not less



invention preferably shows a crystal melting peak at 190C 30 or higher in differential scanning
calorimeter (DSC) measurement. The weight ratio of poly(D-lactic acid) to poly(L-lactic acid) in the
stereocomplexpolylactic acid is preferably 90/10 to 10/90. It is more preferably 80/20 to 45 20/80,
much more preferably 30/70 to 70/30, particularly prefgrably 40/60 to 60/40. It is preferably as close to
1/1 as possible in theory. The weight average molecular weight of the 5 stereocomplex polylactic acid
is preferably 106080 t6 5091000, more preferably 110,000 to 350,000, much more preferably 120,000

to 250, 000. The, weight avetage m ular weight is a value which is measured by gel permeation
chromatograph?/: EGF%‘; aﬁd%agﬁ?b{a(igg 3hitteFme Bt stantiafd 10 polystyrene. FI"hjtg poly(L-lactic acid)

and the poly(D-lattit a¢id) can-be-pidicedipy-corentionaly knawn methedsheor exasspiel
poly(L-lactic acid) or paly (fl-lactic acid).can be produced ing-opening polymerizing L-lactide, and
D-lactide in the % %p?glssgnéc’\é %% aarr%eltg -ggrﬁaﬁun% St yasl?t,yréelés%eoétlzv‘e(:)y. Aﬁg)r/'ng%v%ﬂ, ﬁeg}/gcan be
produced by sofidiphase pdlyEerzifg WiH-maoletgias Weight pelyladticadit fivbrtaihingra peak
metal-containing catalyst under reduced pressure or bé(gﬁ;gggiing}pr{e: sure from norj a%%re_ssure in
20 the presence or absence of an inert gas stfream after it is optionaﬁy crys?ﬁﬁzedgor without
crystallizing it. Rfther, -they can be produced by a direct polymerization process in which lactic acid is

dehydrated and condensgd in the-presence ok absenge; efan-grgapicglyent 2§'Ir'g§@pgﬁg1§;ization
reaction can be carried out in conventionally known reactors. For example, in the ring-openihg

polymerization GPdiFétt bORnFeriZBtibhR grabd<er #8rtidaPrabfors or koribaiitaf @attsrd Bquipped with a

high-viscasity stiriagetads sucvas @ hetical.riblyer 80 hiademay bendseshalpng or i cambipation. A
batch, continuogls or semi,—b%t;?#l S)éstem may be used, or a combination thereof may be used. An
e

alcohol maybe (56038 4o i gti%ﬁ?ﬁﬁ%aFﬁ?ﬁ‘ﬁe A SPOFF I dB TP e

polymerization M6éat resistance and moist heat resistance.
The crystallinity degree, especially crystallinity
degree measured by XRD of the stereocomplex polylactic acid
15 is preferably at least 5 %, more preferably 5 to 60 %, much
more preferably 7 to 50 %, particularly preferably 10 to 45 %.
The crystal melting point of the stereccomplex
polylactic acid is preferably 190 to 250°C, more preferably
200 to 230°C. The crystal melting enthalpy measured by DSC
20 of the stereccomplex polylactic acid is preferably not less
than 20 J/g, more preferably 20 to 80 J/g, muchmore preferably
30 to 85 J/g. When the crystal melting point of the
stereocomplex polylactic acid is lower than 190°C, heat
resistance degrades. When the crystal melting point is
25  higher than 250°C, the stereocomplex polylactic acid must
be molded at a temperature higher than 250°C, whereby it may
be difficult to suppress the thermal decomposition of the
resin. Therefore, the resin composition of the present
invention preferably shows a crystal melting peak at 190°C
30 or higher in differential scanning calorimeter (DSC)
measurement .
The welght ratic of poly(D-lactic acid) to
poly(L-lactic acid) in the stereccomplex polylactic acid is

preferably 90/10 to 10/30. It is more preferably 80/20 to



of polylactic acid and is nonvolatile, as exemplified by decanol, dodecanol, tetradecanol, hexadecanol,
octadecanol, ethylene glycol, trimethylolpropane and pentaerythritol. It can be said that it is preferred
from the viewpoint of 5 the prevention of the fusion of a resin pellet that a polylactic acid prepolymer
used in the solid-phase polymerization process should e crystallized in advance. The prepolymer is
polymerized in a solid state at a temperature equal to or higher than the glass transition 10
temperature of the f#6polymeh andtewerthia the neltty pointin & fiYad verieak-drdiorizential reactor
or a rotary reactor. rotar Ig ).whose yessel.rotates, such as.tumbler ot kiln. Examples of the
metal-containinggcé‘?gﬁ/@s{iﬁlsf;l ugéy /1 B;Iﬁgligrr']agtg S, alkéli %grtﬁrrre\et%lfsa,"kr?al% %grtﬁé?tsrgngl 0 r%etals,
and fatty acid sa&its, parbonaies, sulfates ophyosphates, oxides, hydroxides, halides and alcoholates of
aluminum, germanium, g, antimeny.and titan m%%%ﬁ}*fg%e’ﬁaﬁ #@1 tag%org%gmg catalyst is

preferably a fatty 20 acid salt, carbonate, sulfate, phosphate, oxide, hydroxide, halide or alcoholate
containing at le&StdReGREMPSERs craliyorm dil aluntihdmi 2iner edleioa® tyardidm, géfmanium,

manganese, magnesiugn andsate eartirelements.Prgferred examples of the catalystinclude 25

tin-containing compounds such as stannous chloride, stannous bromide, stannous iodide, stannous

sulfate, stannic BXdeSHFmyristate, btk béyIdrel il Stearatd aritRbFaphensKing i uehice s batalytic
activity is low angka gide-reacion-hardly peeurs. Oyt ghthesein g1 compounds. 30 spgcifically

diethoxytin, dinonyloxytin, tin () myristate, tin (1) octylate, tin (II) stearate and tin (Il) chloride are
particularly preféF&@™a EOPRE BOuNEBF thePdidalgatisntas R 01 & 260'% 1084 Firdnprederably
1.68 x 103bto 421 20-A-@mel), 47 particularly preferably 2.53 x 10 t016.8 x 10-4 (mol) based on 1 kg

of lactide from the viewpg{iﬁnt of r a@/iz and.the color.and stability of the obtained polylactide. It is
£ %téiﬁii&i TS5 s & fot th8 BBlyntTiZAR% 6 tHe Foyfacke Bdid should

preferred that the metal-
be inactivated withrareoprentionatiycknowmaeactivatal priotiewsenefthedqolylacte agidurramples of
the deactivator inc d&qrggr&i&l@agds onsistinglof g?g ate igandsw 'g:h have an imino group and

v @m&gl Batatyst. > Tow oxidation AumBer BhSHGIT acids

can coordinate fo’t polymerization 1 Low oxidali
having an acid lymberof Sperriésgysouch wsadiiydrive bxophasphericadd{), ditydiide n the
tetraoxodjphos I idL (1L 1), hygride {rigxop r id (W), dihydride 15 pentapxodiphosphoric
acid (Ill), hydride pée%%%%)d!ijp%ho%pﬂggggcid (||1,’?|g\?§)[]‘f)l %gcec%%)%x%% fi:ﬁho%%ﬁ%ﬁgg%?’ EEFP(): hydride
octaoxotriphospghbfie &erd-(rely IV} belac@tighosphodeacd (1, |BoM)dhydrides

polymerizing low-molecular weight polylactic acid
containing a metal-containing catalyst under reduced
pressure or by increasing pressure from normal pressure in

20 the presence or absence of an inert gas stream after it is
optionally crystallized or without crystallizing it.
Further, they can be produced by a direct polymerization
process in which lactic acid is dehydrated and condensed in
the presence or absence of an organic solvent.

25 The polymerization reaction can be carried ocut in
conventicnally known reactors. For example, in the
ring-opening polymerization or direct polymerization
process, vertical reactors or horizontal reactors eguipped
with a high-viscosity stirring blade such as a helical ribbon

20 Dblade may be used alone or in combination. A batch,
continuous or semi-batch gystem may be used, or a combination
thereof may be used.

An alcohol may be used as a polymerization initiator.

The alcohol preferably does not impede the polymerization



20 hexaoxodiphosphoric acid (I11, V), hexaoxodiphosphoric acid (IV), decaoxotetraphosphoric acid
(IV), hendecaoxotetraphosphoric acid (IV) and enneaoxotriphosphoric acid (V, IV, IV) are also
included. Orthotriphosphoric acids represented by the formula 25 xH20.yP205 and satisfyingx/y = 3;
polyphosphoric acids called "diphosphoric acid, triphosphoric acid, tetraphosphoric acid and
pentaphosphoric acid" according to the degree of condensation all of which satisfy 2 > x/y > 1 and
mixtures thereof; ingtaplydsphoiic acidsiwhict satistyody =1k 301 partisylady simetaphegphgric acid
and tetrametaplg)es(p re accl%' OJ:JeItcr%%h(is’p oric aCé%Sc h%\g g %get ructure contamlrlg?ggpart of a

K §30'3s

phosphorus pentaoxide structure and satis ymjg: 5% y > ’(ma):?{ B %gﬁ%lc?i%/el)? 8
"metaphosphori¢ @eid-basedidompounds:);me8 agitid paltsoefithese dcidsnpanrtialestets-and whole

esters of monohydric or polyhydrig %@%@I%gf @gsg(?gpéﬁ,reo&l%al%g@%gIy&ggﬁégggfaﬁhgﬁndUded

phosphono-substituted lower aliphatic carboxylic acid derivatives o se'acids ar
From the viewp&iRE oPERERRBEdeactivatibh-abiiits brthophosphmitiacigs:iepreserited by the formula

xH20.yP205 and satjsfyingody 23 0qbmhasphads-acids galled ‘diphaspharic acid, triphosphoric acid,
tetraphosphoric 10 acid and pentaphosphoric acid" according to the degree o cond%ensation and
satisfying 2 > x/H Y HRY Hixittes tRITe6F HfetapRoSphdre aeits satishiings/yia 12 gartivtarly

trimetaphosphotig acishand tejrametaphospharis.acid 1ltraphpspherig acidsihaving a net- like
structure containing 15 part of a phosphorus pentaoxide structure and satisfying 1 >x/y> 0 (maybe
collectively refeﬁ@ﬁ@@%@ﬁﬂﬁaﬁ%ﬁioﬁ@ aeHd-BASBHEorhpéindd 4Eidie Balts srmieséitids; and

partial esters ofraemehydric:ar polyhydeicsleahels akthese acidswarpolyaliylens olysels:arg preferred.
20The metaphosghogﬁic acid-bﬁsed ompounds_used in the present invention include cyclic
metaohosphori¢' acias in Which 3%6"206 bhoSphaR utiErare Forit nsea - 1¥gi6n Thé@pKosphoric
acids having a seligknetsikessteictare randatikal inetpl saks; alkalbearthraetat salts andeniym salts 25
thereof. Out of @&ns,l lc?yrcliglgogi%metaphosphate, ultra-region sodium metaphosphate and
dihexylphosphonoethyl acetate %may be abbreviated as DHPA hereinafter) of a phosphono-substituted
lower aliphatic carboxyliExaci Hedvativetdwe preferdblyarsedi 8@ The tactide wontent of the=polylactic

acid is preterably; 10 5,900 g by welaht. Lagse goptayned n the polylactic acid deteriorates the

resin at the time of melt processing, thereby worsening the ColGr of the Tesin or mraékrllr?gll Unusable as
apnxnmtasth@@5§é?h@@@g fatty acid salts, carbonates, sulfates,

phosgphates, oxides, hydroxides, halides and alcoholates of
aluminum, germanium, tin, antimony and titanium. Out of
these, the metal centaining catalyst is preferably a fatty
20 acid salt, carbonate, sulfate, phosphate, oxide, hydroxide,
halide or alcoholate containing at least one metal selected
from tin, aluminum, zinc, calcium, titanium, germanium,
manganese, magnesium and rare earth elements.
Preferred examples of the catalyst include
25 tin-containing compounds such as stannous chloride, stannous
bromide, stannous iodide, stannous sulfate, stannic oxide,
tinmyristate, tin octylate, tin stearate and tetraphenyltin,
in which a catalytic activity is low and a side-reaction
hardly occurs. Out of these, tin (II) compounds,
30 specifically diethoxytin, dinonyloxytin, tin (II) myristate,
- tin {II) octylate, tin (II) stearate and tin (II) chloride
are particularly preferred.
The amount of the catalyst ig 0.42 x 10™* to 100 x 10°¢
(mol), preferably 1.68 x 1¢™* to 42.1 x 107% (mol),



49 Although poly(L- and/or fl-lactic acid) right after melt ring-opening polymerization generally
contains 1 to 5 wt% of lactide, the content of lactide can be reduced to a preferred range in any stage
between the end of 5 polymerization of poly(L- and/or fl-lactic acid) to the formation of polylactic acid
by carrying out conventionally known lactide reductionérgethods, that is, vacuum volatilization with a
single-screw or multi-screw extruder and high-vacuum treatment with a polymerizer alone or in 10

combination.  paA% the Jagtide,content besopes lower, themelt stahility ape-maist heat,stagility of the

resin improve more. However, since lactide reduces the melt viscosity of the resin, it is rational and

economical to sBPtre KEAE 15 E5HRRt & TVaHE stitahieFsratdedire P phipbsé LYnarns, ithe rational

to set the lactide.goatenhiodl ta-31900:pam by weightsa as teachieve peacticakmelt stability. It is more
preferably 1 to 700 ppmp% weight, much more }greferably 2 to 500 ppm by weight, particularly
preferably 5 to 100 ppm’™20 B wigHt SWiieh thePolyiacticiia tofffohdntiag tHersiovhctide

content, the stahiligcofitbe resie apthe timeiofanelbmaldingesmelsieghartieleofihe gresent irvention is
improved, the r%oédeg ar%icle c%m é)e J;_)‘E%duced efficigntcl)y, aﬁi the moéf]%eat stability and low gas
property of the Molded 25 afficle tah be énfahced. - O fhe erB8EShTBIES holfactE &8id <an be
obtained by bringing pely{E-lattic moidy bedtpoty x-attic acidrintozeonttict nathieacitathet sr-a weight
ratio of 10/90 t0,90/10, preferably.melting and bringing them into contact with each 30 other, more
preferably melt k%rllé; |P% t %ﬁ%%égtﬁéﬁgﬁgScocncfégcst%%njb%?aﬁjgec%%?gf%rGab %%Cfcs) Pl ,hmore
preferably 220 0280 anuthimora preferably 2281te: 2250 from ¢he vielwpamis whthe inapgrovement of
the stability,at the time cga[regllﬁigg@r_]d the stereo crystallization ratio of 50 the polylactic acid.
Although the melt kneading method is not particularly limited, a conventionally known batch or
continuous type melt mxerispreferabfusednPereviinplehanhelt atiite taaki 8singlessciéw or

double-screw extiwglr, kngader,anaxakhasketstyne:stirting &0k (finisher), the Yiholac of Symitomo

Heavy Industries, Inc., the N-SCR of Mitsubishi Heavy Industries, Ltd., the spectacle blade, lattice

blade or Kenix typé stifreF8fHitdenit Bid- 3P baaP 20 ok fReAssr b quUifpedwith ySizér SMLX

type static mixef maydegHeeehHuef these; a(rygaqa})gialdg@gygg_ﬂty@@ stirring tank which is a
self-cleaning tyaehe %}%%Igmerizer, N-SCR and a double-screw extruder are preferred from the viewpoint

of productivity YRt BEFEGRMY ColdF oFthé 15" polyR%HE 42, The resin composition of
the present inventionseaniaing an:ano-sealed potyester (camponent A) having a structure that the

cyclic carbodiirrgg%é:ongig}?gﬂd as the component B.ig.i b(g?%?éi to Iﬁg nd of the polyester. The cyclic 20
p poly
v, IV)

carbodiimide compoucr'lEL FEACEE Wih the caﬁbjbgj(yﬁé:r%u t 3§ follows to form the following

structure at the@ndeafsthe polylestephoric acid (III, IV,
octaoxotriphosphoric acid (IV, ITI, IV), hydride

20  hexaoxodiphosphoric acid (III, V), hexacxodiphosphoric acid
(IV) . decaoxctetraphogphoric acid (IV),
hendecaoxotetraphosphoric acid (IV) and
enneaoxotriphosphoric acid (v, IV, IV) are alsc included.

Orthotriphosphoric acids represented by the formula

25  xHy0-yP,0s and satisfying x/y = 3; polyphosphoric acids called
“diphosphoric acid, triphosphoric acid, tetraphosphoric
acid and pentaphosphoric acid” according to the degree of
condensation all of which satisfy 2 > x/yv > 1 and mixtures
thereof; metaphosphoric acids which satisfy x/v = 1,

30 vparticularly trimetaphosphoric acid and
tétrametaphosphorb:acid;ultraphosphorhcacidshavingainet
structure containing part of a phosphorus pentaoxide
structure and satisfying 1 > x/y > ¢ (may be collectively

referred to as “metaphosphoric acid-based compounds”) ;

¥



(A is the main chain of the polyester and Q is a bond group 25 for bonding the first nitrogen and
second nitrogen of the carbodiimide group.) As will be described hereinafter, the resin composition
of the present invention can be produced by mixing together the polyester and the cyclic carbodiimide
30 compound (component B). The cyclic carbodiimide gpmpound reacts with an end of the polyester to
seal the end. The surplus cyclic carbodiimide compound remains unreacted in 51 the resin
composition. acTibrefere the edsintsorrpasitids ofithe pieskm shvertiemdontainisthkes pelyester
(component A) who hee cygli qdiimide .compound (component 5 B). It
may contain a pwo?yeaséggv%ﬁ%%%lﬁcﬁg %%%%%gﬂ%coé%iﬁﬁét%ﬁg é%lg I%%eo é;nagnld:{ Mo %ication

reaction. The c@fénediilié eyalicicarbodimicrisbrivpoutith¢companerit B)usich temains unreacted in

the resin compositignis0:01.t0,40 parts by.waight; preferably,0.01 10 19,5 parts by yyeight, more
preferably 0.1 to 1 part by weight based on 100 parts by weight of the polyester (component A).

<productiof protéss Befesidieompssition> The resin composition of the present invention can be 15
produced by melt kneading,tpgather aqplysster (corepanent &) anska compound ingluginga cyclic

structure having one carbodiimide group whose first nitrogen and second nitrogen are bonded together
by a bond group TEGHRPORERB) TWherpeiflactie eRrER e doas ieepbiyesiet 22aEt6raoedmplex
polylactic acid isfermedt-ard thenkgsin/gompasition ol the-resertipvantionscanbe produced by mixing
together poly(L;l%Qtic aci%? andpoly(D-lactic acid%}as the components A and a cyclic carbodiimide
compound as thé' ¢&HiBs CTiRSredin EGMBOSTEBR O iHfe restnt tetraphosphoric

10  acid and pentaphosphoric acid” according to the degree of
condensation and satisfying 2 » x/v > 1 and mixtures thereof;
metaphosphoric acids satisfying x/y = 1, particularly
trimetaphosphoric acid and tetrametaphosphoric acid,
ultraphosphoric acids having a net-like structure containing

15 part of a phosphorus pentaoxide structure and satisfying 1
> x/y > 0 (may be collectively referred to as “metaphosphoric
acid-based compounds”)}; acidic salts of these acids; and
partial esters of monohydric or polyhydric alcohole of these
acids or polyalkylene glycols are preferred.

20 The metaphosphoric acid-based compounds used in the
present invention include cyclic metaphosphoric acids in
which 3 to 200 phosphate units are condensed, ultra-region
metaphosphoric acids having a solid net-like structure, and
alkali metal salts, alkalil earth metal salts and cnium salts

25  thereof. Out of these, cyclic sodium metaphosphate,
ultra-region sodium metaphosphate and
dihexylphosphonoethyl acetate (may be abbreviated as DHPA
hereinafter) of a phosphono-substituted lower aliphatic
carboxylic acid derivative are preferably used.

30 The lactide content of the polylactic acid is
preferably 1 te 5,000 ppm by weight. Lactide contained in
the polylactic acid deteriorates the resin at the time of
melt processing, thereby worsening the coler of the resgin

or making it unusable as a product as the case may be.



25 invention can also be produced by mixing the cyclic carbodiimide compound (component B) after
stereocomplex polylactic acid (component A) is formed by mixing together poly(L-lactic acid) and
poly(D-lactic acid). The method of adding and mixing the cyclic carbodiimide 30 compound with the
polyester is not particularly limited, and conventionally known methods such as one in which the cyclic
carbodiimide compound is added as a solution, a melt or a master batch of a polymer for which it is
used, or one in which a abdlichpolymepds broughtinig contact with adiquid B2 eorgainingrthecyclic

carbodiimide co é:ﬂmzdi%i salved Ehrgereinégifrﬁ)ersezd té‘lfé%in or m(]):Itelnlthereingo be impregnated with
the cyclic carbodiimide compo n&ma@ be USed. 517 the Sase of the methSt IR Wi tﬁetcgcfﬁc

carbodiimide cowipount isaidedeas dkelutiontemieltbr danastéebatoh dfea pelyasted farwhich it is
used, a convenwgﬁgwngﬁgge% tgﬁéjethﬁ ecg%leiice IQlarF giirgrild(f %%mpound. For kneading,

the cyclic 10 carbodiimide compound is prefera headed In a solution state or a molten state from
the viewpoht of@fhoiakheating2 ThE khedddiis rotpasticulariaimiied, amitddonventitrally known

vertical reactorss giiag fakks, kaeading ks, £ singlg-seteqprUlRCIEY, bagiganigl kngaders

such as 15 single-screw or multi-screw extruders or knéaders are used. The time during w ith the

cyclic carbodiimf¥EdmpdGid fembedusit 8 peiyief eompbatid isnotgarticularly specified and
differs according-&a the; mixes @nerihg 1mixing temperature.hul 0.1 rpinute to.2. hayrs. preferably 0.2 to

60 minutes, more 20 preferably 0.2 to 30 minutes. ~ As the solvent may be used a solvent which is
inert to the poly&8er BAEHHY EfiictarBERIHEE cofifduril. RSbivs iifich RASRFIrMY fdéfboth of
them andidissolves:at feast part of each of them is particularly preferred. 25The solvent is selected
from a hydrocarbon-based s%llve t, a ketone-based solvent, an ester-based solvent, an ether-based

t

solvent, a halogen-basétFsditént ZHa ai Smida b 55&d B5HERE Exdnifids of the Mitscarbon-based
solvent include 30diekaneycyelahexane, heazeneatolnens; xferiee heptane anskdrcanefexamples of
j[he ketone-basgfjoaok\%gnt’inglggg gc%pcrg:i gwetrrl_%l de&gélske%%nee, Hcliii_}eftgyIVKetone, cyclohexanone and
isophorone. ExampFes of thé eSter-based solven tscosity ot the
resin, it is rational and economical to set the lactide
15 content to a value suitable for a desired purpose. That is,
it is rational to set the lactide content to 1 to 1,000 ppm
by weight so as to achieve practical melt stability. It is
more preferably 1 to 700 ppm by welght, much more preferably
2 to 500 ppm by weight, particularly preferably 5 to 100 ppm
20 by weight. When the polylactic acid component has the above
lactide content, the stability of the resin at the time of
meit molding a molded article of the present invention is
improved, the molded article can be produced efficiently,
and the moist heat stability and low gas property of the molded
25 article can be enhanced. |
The stereocomplex polylactic acid can be obtained by
bringing poly(L-lactic acid) and poly(D-lactic acid) into
contact with each other in a weight ratio of 10/90 to 90/10,
preferably melting and bringing them into contact with each
30 other, more preferably melt kneading them together. The
contact temperature is preferably 220 to 2%0°C, more
preferably 220 to 280°, much more preferably 225 to 275°C
from the viewpoints of the improvement of the stability at

the time of melting and the stereo crystallization ratio of



include ethyl acetate, methyl acetate, ethyl succinate, 53 methyl carbonate, ethyl benzoate and
diethylene glycol diacetate. Examples of the ether-based solvent include diethyl ether, dibutyl ether,
tetrahydrofuran, dioxane, diethylene glycol dimethyl ether, triethylene glycol diethyl 5 ether and
diphenyl ether. Examples of the halogen-based solvent include dichloromethane, chloroform,
tetrachloromethane, dichloroethane, 1,1',2,2'-tetrachloroethane, chlorobenzene and dichlorobenzene.
Examples of thecamidesBased-sdlveddBiinclude formamide, N,N-dimethylformamide,

N,N-dimethylacetamide and,N- hé’ljx Ry rgli}g pe.skhese lyents.may be used alone or as a
mixture. In the present %e tion, the soﬁlvem%qls udée% nnégn%glr%%uﬁ o%/ﬁ%opfﬁgé%%@t%%%yweight
based on 100 pad® byad weighbuktheions bl thapoestet shdahe oydlicrearbediimidersahtpound.

When the amoupt otthe sqlyentds-smajles than 1 past by weight, ,thgrﬁeﬁ@%@@mn%g%ge solvent,

Although there is no upper limit to the amount of the solvent, it is about 1,000 parts by weight from the
20 viewpoifits of ittt Fé#ase aftPreaktio @fffdfefeyt rudery thecegsedsitheanethbdlin which the

solid polyester ig bsqught iRto.contact with-a ligyid coptaining the cyglic.cashediimide gompound
dissolved therein, dispersed therein or molten therein to be iror%%regnated with the cyclic 25
carbodiimide coﬁﬁﬁ@ﬁﬁ‘?ﬂw@?&iﬂ%oﬁ?@é@?%%ﬁugﬁﬂﬁwc SctiWifH-the dy fié eaBotiithide
compound disseivedin thesakeve: selvent; r the selid pelylagtic acid isdrought inte.contachwith an

emulsion of the cyclic carbodiimide compound. To bring the solid polyester into contact with 30 the

cyclic carbodiimide E6MpBudAfie Polyester i€ Imfer&cd ih the cSieliCEarboliifAitd&ompound, or

coated orispraypd withethenoyelie garbodimide eemponnd zer Amserlingreactionday-theicyslic

carbodiimide compound can be carried qut t@rggm temperature (25C) to 300C. 54 However, the

reaction temperrgﬁ}fe%lg preferably B0 t6 2800 Rore BetRtaE Lo 580C e tHé Tidwisint of
reaction efficiencynAltwdligththesreactienl prackess inoreteasily @b atemperature mt whichsthe polyester

is molten, the reac; IS b ried out at a temperature lower than 300C to suppress the
sublimation an d%%%gs%{gr%e %%tf%{%?a%gér%ggii%ﬁ%%&%%éu%ﬁ??otr%%u%%?wg Cr’r%erﬁ%)nﬁ%
temperature angiincfease thetagietidnefficigney ofthe polyestera lide of theosoluénttibeffective.
10Although theEgg%thgeg@s_ng_lly swiftly without a catalyst, a catalyst for promoting the reaction
may be used. As the catalyst maybe used conventional catalysts which are used for linear
carbodiimide compound& The§Hidy Be'tised Hiciigorh donthiratsEptiwoorembi@The amount of

the contains an end-sealed polyester (component A) having a
structure that the cyclic carbodiimide compound as the
component B ig bonded to an end of the polyester. The cyclic

20 carbodiimide compound reacts with the carboxyl group of the
polyester as follows to form the following structure at the

end of the polyester.

Q :
—{ A~ coo + q D —# —{ A+—CONH—Q—NCO
=C=

(A is the main chain of the rolyester and ¢ is a bond group
25  for bonding the first nitrogen and second nitrogen of the
carbodiimide group.)

As will be described hereinafter, the resin
composition of the present invention can be produced by
mixing together the polyester and the cvelic carbodiimide

30  compound (component B). The cyclic carbodiimide compound
reacts with an end of the polyester to seal the end. The

surplus cyclic carbodiimide compound remains unreacted in



15 catalyst which is not particularly limited is preferably 0.001 to 1 part by weight, more preferably 0.01
to 0.1 part by weight, much more preferably 0.02 to 0.1 part by weight based on 100 parts by weight of
the total of the polylactic acid and the cyclic carbodiimide. 20As for the amount of the cyclic
carbodiimide compound, the content of the carbodiimidg group in the cyclic carbodiimide compound is
selected from a range from 0.5 to 100 equivalents based on 1 equivalent of the acid group. When the
content of the caibodiimidergouprs fovercthan 0.5 25 equivalent, there maybe no point in using the

carboclimide. When the.oa0ieyi s iohet (n3{LL00 cayplsuis. 1N chragieristc plopsites ofa mat

may change. From this viewpoint of view, the content of the carbodiimide group 1s prezf\erably 0.6t0 75

equivalents, mot& PRETE febily TOBS: 86136 BUEqRvEITRS anuthanpresreferablyiOsE toSdehaivalents,
particularly prefeably 04 1020 sowivalgnts,based on,the aboye é@%@ﬁ&tgoﬁﬁabt@g@o%%m The
ay

resin composition of the present invention may contain a stabilizer. As the stabilizer e used a
stabilizer fot ordinary therfdjlaShe Fésiis. F R ekERpie rariasixikrl agenbatd anoptidal stabilizer

may be used. 5By-midngany oneigk tham.a aolded articlgshaving exeslient pechanical properties,

moldability, heat resistance and durability can be obtained. The antioxidant is selected from a

hindered phenol-based EBfpotRt e hirderédranfing-baSeF eoRpdlnEIEe 0FHRREHRE based

compound and adbigsthesbased conpaundena i Examples et the hindered phenoh-based compound
include n-octadec 1-3-(3'1,:5'-di-t-_butg%-4‘-hydrox;gghenyl)- ropionate, '
n-octadecy1-3-EF R =52Ebni)1 4 K dr&g pheAT- ts popfohdty; - preferably 0.01
n-tetradeaﬂrs-csﬂ,%-@iaﬂngy&ﬂmﬂgh@phﬁﬂyé)pm@paﬂme_,y 0.1 to 1 part by weight
et e L S N E——
2,2'-methylene-bis(4-methyl-t-butylphenol), triethylene
glycolbis((3-(3 Lhudpmethy L 4hudraaphenya ) prapinaie), 25,
tetrakis[methylene-3-(3',5"-di-t-b tyl-f— ydroxyp en);f)) prop]?onatg]mel%ﬁane and
3,9-bis[2-{3-(3-t-butyl-4 HyersgpSrmetwistisnyd proplotylexyi-t d sdimethyletiyi]2rd, 8:0-be
tetraoxaspro(S RIURHRGERCHy meit kneading together a polyester (component
A) and a compound including a cyclic structure having one
carbodiimide group whose first nitrogen and second nitrogen
are bonded together by a bond group (component B) .
When polylactic acid is used as the polyester,

20  stereccomplex polylactic acid is formed and the resgin
composition of the present invention can be produced by
mixing together poly(L~-lactic acid) and poly(D-lactic acid)
asg the components A and a cyclic carbodiimide compound as
the component B. The resin composition of the present

25 invention can also be produced by mixing the cyclic
carbodiimide compound (component B) after stereccomplex
polylactic acid (component A) is formed by mixing together
poely{L-lactic acid) and poly(D-lactic acid).

The method of adding and mixing the cyclic carbodiimide

30  compound with the polyester is not particularly limited, and
conventionally known methods such as one in which the cyclic
carbodiimide compound is added as a solution, a melt or a
master batch of a polymer for which it is used, or one in

which a solid polymer is brought into contact with a liguid



30Examples of the hindered amine-based compound include
N,W-bis-3-(3',5'-di-t-buty1-4'-hydroxyphenyl) propionylhexamethylenediamine,
N,N"-tetramethylene-bis[3-(3'-methy1-5'-t-buty1-4'- hydroxyphenyl)propionyl]diamine, 56
N,W-bis[3-(3,5-di-t-butyl-4-hydroxypheny1)-propionyl] Bydrazine, N-salicyloyl-N'-salicylidenehydrazine,
3-(N-salicyloyl)amino-1,2,4-triazole and N,W-bis[2-{3-(3,5-di-t-butyl-4-hydroxyphenyl)
propionyloxy}etindiokpamides Tribthyerel glycalbid34 3ihity- =meathyl-dthydrexypheny1)-
propionate] and is[methylene-3-(3.,5'-di-t-buty1-4- hydroxyphenyl)propionate]methane are
preferred. The p%%%%%%gbagéﬁ 8%%1%%%5%5@ Er%%éragﬁl aM 8%;%%%&5}/ ?g%l vin%oa Bast one P-0 bond

attached to an arBiPREE YRG! aglgxempified oy tris(2se-dbtButyphdayhphosphile, may be
tetrakis(2,6-di-t-Qutylpheny1)4,4'-biphenylene phosphite,
bis(2,6-di-t-buty1-4-methylphenyl)pentaerythritol-diphosphite, 15
2,2-methylénebis(4,6-ditbuiphémgfcifipfidsphitet hod in which the cyclic

4,4"-butylidene-bis(3;methyd: 6rd-butylphem-ditideelphosphite, .. oy ., . 5 n, a melt or a
1,1,3-tris(2-methy1-4-ditridecylphosphite-5-tbutylphenyl)butane, tris(mixed mono- and 2§

di-nonylphenyl)plicEphite PR oM pieyHpHSsHiE dr which it is used, a
4,4"-isopropylidenabie(nberyl-dialkylphesphile) <QuEef these,duis(2.6-diszRuppheny)phasphite,
2,2-methylenebis(4,6-di-t-butylphenyl)octylphosphite, bis(2,6-di-t-buty1-4-methylphenyl)pentaerythritol-
25 diphosphite 5%@%@%§diﬁmﬁbﬁ@nylﬁ?&“-6ﬁﬂﬁ&ﬂﬂ% pho$pHiteArépreferably used.
Examples.of the-thioetber:basrd compeund include-difauryldhipdiprepignate. dittidegyl + 1 on
thiodipropionateg 30 dim ristx]l taiodl]i:{)ro ionate, distearyl thiodipropionate, ‘
pentaerythritol-tatrakis (3 thiopropichate), Tahtaery g irakiS(3- dB e STthicproiidnate),
pentaerythritol-Erakis{@abtadecythinprapiarate), pentaerythritelteteakis Gomydstythiopiapjonate)
and 57 pentaeWﬁl})r‘iﬂ;oI-tg{tar%}é?@-fteaé%lg]ci%%rsopionf}'gze). . Thg opti%%I stabilizer is selected from a
benzophenone-base(li1 compouna, a%enzotnazéle%asle%gcor%zﬁoac’nd, FARdMiCEeH D atehased
compound, an anilidel exalatesbased oo pourd; eeey anpatptateiasSedecofepaund and ahindered

a”m“}ba§§dcgﬂuﬁﬁﬂgtscrew or multi-screw extruders or kneaders are used.
The time during which the cyclic carbodiimide compound is
mixedvﬁiﬁlthepalymercompoundjf;notparticuiarlyspecified
and differs according to the mixer and the mixing temperature
but 0.1 minute to 2 hours, preferably 0.2 to 60 minutes, more
20 preferably 0.2 to 20 minutes.
Ag the solvent may be used a solvent which is inert
to the polyester and the cyclic carbodiimide compound. A
solvent which has affinity for both of them and dissolves
at least part of each of them is particularly preferred.
25 The solvent is selected from a hydrocarbon-based
solvent, a ketone-based solvent, an ester-hased solvent, an
ether-based solvent, a halogen-based solvent and an
amide-based solvent.
Examples of the hydrocarbon-based solvent include
30 hexane, cyclohexane, benzene, toluene, xylene, heptane and
decane. Examples of the ketone-based solvent include
acetone, methyl ethyl ketone, diethyl ketone, cyclohexanone
and isophorone. Examples of the ester-based solvent

include ethyl acetate, methyl acetate, ethyl succinate,



Examples of the benzophenone-based compound include benzophenone,
2,4-dihydroxybenzophenone, 2,2-dihydroxybenzophenone, 10 2,2',4,4'-tetrahydroxybenzophenone,
2-hydroxy-4-methoxybenzophenone, 2,2'-dihydroxy-4,4'-dimethoxybenzophenone,
2,2'-dihydroxy-4,4-dimethoxy-5-sulfobenzophenone, 2-4ydroxy-4-octoxybenzophenone, 15
2-hydroxy-4-dodecyloxybenzophenone, 2-hydroxy-4-octoxybenzophenone,
2-hydroxy-4-metfwixys5-salfobiemzapheneridy bichieroz2dydraxybedzephefonees glycol
2-hydroxy-4-octQxyh enone, 20 2-hydroxy-4-methoxy-2:-carbaxybenzophenone and
2-hydroxy-4-(2-%/lgargexé;g-%?r%éthy Hen g)?%&%ri)tﬁé?y)ebpe%%%ﬁﬁgﬁéene.so Vﬁ)?é%&gg bt
benzotriazole-baser-tonhpeiiet inclulic-245-methie2- hytkeoxydhedyblienzotriazbie2me ,
2-(3,5-di-t-buty152- r -(3;5-di-t-amy1-2-hydroxyphenyhbenzotriazole,
2-(3',5'-di-t-but;%-%4%g£%q-g2'- y%?ggjg%enyl) efnégt'%%%jé|§,mét%y¥gm bt g
2-(3,5-di-t-8my 2 Hyaragphedphenehlorsherizotridzoigr3®s of the halogen-based

2-(5-t-buty1-2-hydroxyphenyllbenagtriazole; 2:12hydioxe 3" Sris@adimethylbenzyphenyl]
benzotriazole, 2-[2'-hydroxy-3,5'-bis(a,a-dime‘thglbenzyl)phenyl]-ZHbenzotriazole and 58
2-(4"-octoxy-2'"-Hyir&pReAVITBEHZSEz0l6 1 I lpkgRplaa st the aromatic benzoate-based

compound inclugealkyiphenyt salicylates syeh B8 hst-butyinhesyksalicylate, aad p-octylphenyl
salicylate. 5Examples of the anilide oxalate-based compound include 2-ethoxy-2'-ethyloxalic acid

bisanilide, 2-ethdx§BLEERPED 2R ox e HERI 5 Safidd BRd Pehexp3sadd&syiosat acid
bisanilide1 Examples efithereyanoacndaterbaser sempoure inciude;20 ethyl-2-cyano-3,3'-diphenyl

acrylate ant_:l 2-%h§bg§¥rl{ce/an%3,3'-%ié%?a nyl acr _Iatg. Examples of the hindered amine-based
compound include’ 4-3¢8t65{% 5 6% etﬁ?l%p%rf‘aﬁﬁk}yl 2-pyrrolidone. These
4-stearoyloxy-2s2;66ctetrametlyy|pipetiding, é&cﬁ;ﬁ@crylﬁyMyaZ,ﬂi,ﬁx&"ifiﬂ%a.methylpip.erid.in.e,
e S iy oty B L
4-cyclohexyloxy»R2u6:6-teframethybipedidlime, vk behzyloxy-812,6 (Gatetranethyipipasiding by
4-phen0xy52,2,@,@1@}[@@9@){1@86@%@53 of the polyester and the cyclic
carbodiimide compound. When the amount of the solvent is
smaller than 1 part by weight, there is no point in using
the solvent. Although there is no upper limit to the amount
of the solvent, it is about 1,000 parts by weight from the
20  viewpoints of manipulation ease and reaction efficiency.
In the case of the method in which the solid polyester
is brought into contact with a liguid containing the cyclic
carbodiimide compound dissolved therein, dispersed therein
or molten therein to be impregnated with the cyclic
25 carbodiimide compound, the solid polyester is brought into
contact with the cyclic carbodiimide compound dissolved in
the above solvent, or the solid polylactic acid is brought
into contact with an emulsion of the cyclic carbodiimide
compound. To bring the solid polyester into contact with
30 the cyclic carbodiimide compound, the polyester is immersed
in the cyclic carbodiimide compound, or coated or sprayed
with the cyclic carbodiimide compound.

A sealing reaction by the cyclic carbodiimide compound

can be carried out at room temperature (25°C) to 300°C.



4-(ethylcarbamoyloxy)-2,2,6,6-tetramethylpiperidine,
4-(cyclohexylcarbamoyloxy)-2,216,6-tetramethylpiperidine, 25
4-(phenylcarbamoyloxy)-2,2,6,6-tetramethylpiperidine, bis(2,2,6,6-tetramethyl1-4-piperidyl)carbonate,
bis(2,2,6,6-tetramethy1-4-piperidyl)oxalate, bis(2,2,6,6:tetramethy1-4-piperidyl)malonate,
bis(2,2,6,6-tetramethyl1-4-piperidyl)sebacate, 30bis(2,2,6,6-tetramethy1-4-piperidyl)adipate,
bis(2,2,6,6-tetrarethy4-pipeadybterephthalatep & 22 bis{5216; GoietreeetBy 1-4pipeyidgloxy)-ethane,

a,a'-bis(2,2,6,6-tetramethy1l-4-piperidyloxy)-p-xylepe, his(2,2.6,6-tetramethyl-4-piperidyl)-tolylene-2,4-
59 dicarbamate, DiS(2 ,@?%é-?gt%grggth%g&fﬁﬁ?p%§y%-E}e:éénm% §IERER dicabamER friT
(2,2,6,6-tetrametiiyl-¢-ipimeridy1)Xerizengtl, 8lte Striwathioxylateitiseds more easily at
(2,2,6,6-tetrame§h¥%- -@iggg -henzen -1,§1§- ricarboxylate,. .
1-[2-{3-(3,5-di-t-butyiﬂé}%-hydr%<€%r$e%n§/\i plr%gionyefo%%%}f ,%?tret?asmrgﬁw]y?ﬁgéria%%,raena cordensate of
101,2,3,4-Butanesepaedmosdicachir 1 152 68 paritaméthybadxsiperdinbbard than 300°C

P.p 1 WHEaMegd;3 2.4 8 ASHANRRIO S\ IdECRISIMEIany. It present nvertion

the stabilizer components may be used alone or in combination 15 of two or more. indéred
phenol-based c6@PBUAdsS BAdRr Penpsiiadole-Baséddompotihds mrelprofarréday the Stabilizer

component. The, gantent pk the-stabilizes s Rreferably 8:Q1 1o, 3.parts y,weight, more preferably 0.03

to 2 parts by Wei%ht based on 20 100 parts by weight of the polyester (componéent A). <crystallization
accelerator>  CIThefesiPéoriposition Bf tHeshre%ent invention may contain an organic or inorganic

crystallization acceleratan. 2530gendhe resicgorppogition sentainsthe, crystadizagion accglarator, a
e I A UGG S s S SIS U G
obtained. ¥ beusea.
As the catalyst may be used conventional catalysts which are
used for linear carbediimide compounds. They may be used
alone or in combination of two or more. The amount of the

15 catalyst which i1s not particularly limited is preferably
0.001 to 1 part by weight, more preferably 0.01 to 0.1 part
by weight, much more preferably 0.02 to 0.1 part by weight
based on 100 parts by weight of the total of the polylactic
acid and the cyclic carbodiimide.

20 As for the amount of the cyclic carbodiimide compound,
the content of the carbodiimide group in the cycliic
carbodiimide compound is selected from a range from 0.5 to
100 equivalents based on 1 equivalent of the acid group. When
the content of the carbodiimide group is lower than 0.5

25 equivalent, there may be no point in using the carbodiimide.
When the content is higher than 100 equivalents, the
characteristic properties of a matrix may change. From thig
viewpoint of view, the content of the carbodiimide group is
preferably 0.6 to 75 equivalents, more preferably 0.65 to

30 50 equivalents, much more preferably 0.7 to 30 eguivalents,
particularly preferably 0.7 to 20 eguivalents based on the

above standard.

<stabilizers>



That is, by using the crystallization accelerator, a molded article which has improved moldability and
30 crystallinity, is fully crystallized even by ordinary injection molding and has excellent heat resistance
and moist heat stability can be obtained. In addition, the time required for the manufacture of a molded
product can be drastically shortened and its economicgl effect is large. 60 A crystal nucleating
agent which is generally used for crystalline resins may ?)e used as the crystallization accelerator used

in the present invention 1Bethsadnargesigeystal sycleatinghagertandhan organie Q%taﬁﬂlcleaﬁng 5
agent may be used.{t . Examgle o{ the inorganic crystal nucleating agent include talc, kaolin, silica,
synthetic mica, &2y -Zedhté" gf Sliife t4fon btk Pinc DAL Mdtmesiliy oR/ie ifhidm oxide,
calcium carbonateatdltilmesulfate, dadiinm 1§ silfaiergalciyn sulfide; horon mtsidepagpmorillonite,
neodymium oxide, aluminum oxide and teenxlghosphogate etal salts.. These inorganic crystal

1 . ari o l%‘la(? %57 é%

ﬁ (S TASove Tidir SShrSiBHfG 1 the

. ANt 1Qx T age
nucleating agenc%s are pre?era %/ntrea With ' dlsperﬁon
compositioh an@theii sffectssand dBalispetsednto sunb hiektent-thal theéis ptimarypasticlegiameters

become about Qﬂg%lﬁ%QS 1 }E@) Q}Ees.of he or adni crystal nu Iea%in agent include organic
carboxylic acid metal sa tg %uc as@ca ctl:ulr% 'enrggate?%%) iﬁ%?’berlgz%% e,%ﬁf%ﬁﬁ]\t'gélr?zeoa?agpotassium
20 benzoate, maymésidridenzoate, bariahtbemesate, calcium oxalate, disodium terephthalate,

dilthium terephithalate, dipetassiu frepiihalate Sodium JaLraie polassiym laurgte, sodium

myristate, potassium myristate, calcium myristate, barium myristate, sodium octacosanoate, calcium

25 octacosanodtéesueilura steta e Potasatim stddratke Nigiummstagrats, cadcigrmstosrade, a
magnesiupg stegiate,Jiariun. siearate cspgiummontanate. calciup;mentanate; sodiym toluylate,

sodium salicylate, potassium salicylate, zinc salicylate, aluminum dibenzoate, sodium P-naphthoate,

30 potassium P-naphthEHR SNt aitirhts o RECH RE AIBBRNAED AR E G RMROsEb AR Metal salts
such as sodiumgp-taluerrstifonate @nd, sodium-sulfgisophthadatey droxyphenyl) -

propionate,
n-octadecyl-3- (3’ -methyl-5’-t-butyl-4’ -hydroxyphenyl) -

15 propionate,
n-tetradecyl-3-{(3’,5 -di-t-butyl-4’-hydroxyphenyl) -
propionate,
1,6-hexanediol-bis[3~(3,5-di-t-butyl-4-hydroxyphenyl) -
propiocnate] ,

20 1,4-butanediol-bis[3-(3,5-di-t-butyl-4-~-hydroxyphenyl) -
propionatel], 2,2’ -methylene-bis (4-methyl-t-butylphenol),
triethylene
glycol-bis([3-(3-t-butyl-5-methyl-4-hydroxyphenyl) -
propionate],

25 tetrakis[methylene-3-(3",5’ -di-t-butyl-4-hydroxyphenyl)
propionate]methane and
3,9-bis[2-{2- (3-t-butyl-4-hydroxy-5-methylphenyl)
propionyloxy}-1,1-dimethylethyl]l2,4,8,10-
tetraoxaspiro (5, 5)undecane.

30 Examples of the hindered amine-based compound include
N,N'-bis-3-(3',5' -di-t-butyl-4" -hydroxyphenyl)
propionylhexamethylenediamine,

N,N’ -tetramethylene-bis [3- (3’ -methyl-5'-t-butyl-4’-
hydroxyphenyl)propionylldiamine,



Organic carboxylic acid amides such as stearic acid amide, ethylenebis lauric acid amide, palmitic acid
amide, 61 hydroxystearic acid amide, erucic acid amide and tris(t-butylamide) trimesate, low-density
polyethylene, high-density polyethylene, polyisopropylene, polybutene, poly-4-methylpentene,
poly-3-methylbutene-1, polyvinyl 5 cycloalkane, polyvig | trialkylsilane, high-melting point polylactic
acid, sodium salt of an ethylene-acrylate copolymer, sodium salt of a styrene-maleic anhydride

copolymer (so-qajlgd “ienemer") shenzylideneg sekpitoh and-dervativedhereot sueh as,dihgnzylidene
sorbitol are also 10_included. Out of these, talc and at least one selected from organic carboxylic
acid metal salts"8f8T7&e iy Né&&&ﬁ@%%f%tﬁlliiﬁﬁ&&Séf'éelléit%%’r]é}ﬁﬁ&ﬁlﬁé%ed alone or in
combination of tyvo(ar-mele ttheypresentriaventions 1o The gentenk afithe crystallization accelerator is

preferably 0.01 to 30 parts eight, more preferably 0.05 to 20 parts by weight based on 100 parts
by weight of theNgcﬁye éLrS(E%Fn 30?12'%{ AY. “Eﬁl@ﬁgh“q‘ﬂ@’%m%ﬁﬁgn of the present
invention nfay cpatain anotgani¢ ot nprganig diled #Vhan-thewesinsgamposition contains a filler
component, a molded article having excellent mechanical properties, heat resistance and 25
moldability can goé%%?gnie)&.sqg E%arﬁp?é%tc}fﬁeégco@ge;%}ggller?lr?éflﬁi%g}é Erﬁ@’?%ﬁch as rice husk
chips, wooden ghips) hsantairdasflises bidapapemorushed=clips arid ‘apparel crushed-ghipg, fibrous

fillers such as pjant fipers includi

cotton fibers;he 0 fibers bamt%oo fibers, wooden fibers, kenaf
fibers, jute fibers, banana fiber %co@oﬁut%e}rs,%ﬁgaﬁd%%ﬁu sé fibers obtained from these

fibers, animal fibers incliding biks Moot sagoradcashimeredntscamelifiosry, land symtivetiofibers
including pglyester, fibgss, pylanfiners and.agyic 62 figers, and 98%%{1&!%%%%%%@%?”

powders, wooden powders, cellulose powders, rice husk powders, fruit shell powders, ¢ powders,
chitosan powdef§ SRR pdWders &nt Statéhl Bowdess rorviHelnempyiht Bhardalilty, paper

tetrakis(2,6-di-t-butylphenyl)4,4’ -biphenylene phosphite,
bis(2,6-di-t-butyl-4-methylphenyl)pentaerythritol-di-
phosphite,

15 2,2-methylenebis (4,6-di-t-butylphenyl)octylphosphite,
4,4" -butylidene-bis (3-methyl-6-t-butylphenyl-di-
tridecyl)phosphite,
1,1,3-tris(2-methyl-4-ditridecylphosphite-5-t-
butylphenyl)butane, tris(mixed mono- and

20 di-nonylphenyl)phosphite, tris(nonylphenyl)phosphite and
4,4’ -igsopropylidenebis (phenyl-dialkylphosphite). Out 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-

25 diphosphite and
tetrakis(2,6-di-t-butylphenyl)4,4’ -biphenylene phosphite
are preferably used.

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

30 dimyristyl thiodipropionate, distearyl thiodipropicnate,
pentaerythritol-tetrakis (3-laurylthiopropionate),
pentaerythritol-tetrakis (3-dodecylthiopropionate),
pentaerythritol-tetrakis (3-octadecylthiopropicnate),

pentaerythritcl-tetrakis (3-myristylthiopropicnate) and



5'powders, wooden powders, bamboo powders, cellulose powders, kenaf powders, rice husk powders,
fruit shell powders, chitin powders, chitosan powders, protein powders and starch powders are
preferred, and paper powders, wooden powders, bamboo powders, cellulose powders and kenaf
powders are more 10 preferred. Paper powders and wggden powders are much more preferred. Paper
powders are particularly preferred. Organic fillers obtained from natural products maybe used but

organic fillers repyeled &opt wastedhatesiatsgiich(as Bsed pepemn weste-imber ang used clothing may

also be 15 used. C ifeers s%ch aiyellov]\:/)gélne, cedar, cypress and fir, and broadleaf trees such as
beech, chinquapin and eutalyPius afe preférred as fimber. P& Powders Prefdrably contain an
adhesive, 20 especiathparemasibadadedadbesivé suchiasnim acetate cesiadased emulsion or

acrylic resin-basig;éigl g‘#ﬁi n which}}%lgéggréalll% used 1o process paper, or a hot melt adhesive such as

polyvinyl alcoho esive o po amide-based adnesive romofcrlkrf'-:'o\ﬁIelwpoi*’h]fl of e agﬁlity. 25In

the presentinveptian athe donterd ofahie ovgeahic dilley s petpariieutarhbbmited hutpeefecablyd to 300

parts by weight, mere prefergbly 5 10.200. parts Q&&%@ tdmuch more preferably 10 to 150 parts by
weight, particularly preferably 15 to 100 parts by weight based on 100 parts by 30 weight of the

polyester (component AFfrefPtheyieWpsing oEmalizbinyand heaerksistapcenwWhéndiedentent of
the organic fillerjg loweniban.l-part by yyﬂgp};d%(%j%z%%ﬂggg@ the moldabi 1 ity of the
h F

composition becomes small and when the content iS higher'than 300 parts by weight, it
2, 2" -dihydroxybenzophenone,

10 2,27 ,4,4" -tetrahydroxybenzophenone,

2-hydroxy~4-methoxybenzophenone,

2,2' -dihydroxy-4,4' -dimethoxybenzophencne,

2,2" -dihydroxy-4, 4’ -dimethoxy-5-sulfobenzophencne,
2-hydroxy-4-~octoxybenzophenone,

15 2-hydroxy-4-dodecyloxybenzophenone,
2-hydroxy-4-octoxybenzophenone,
2-hydroxy-4-methoxy-5-sulfcbenzophencne,
5-chloro-2-hydroxybenzophenone,
2-hydroxy-4-octoxybenzophencne,

20 2-hydroxy-4-methoxy-2’ -carboxybenzophenone and
2-hydroxy-4- (2-hydroxy-3-methyl-acryloxyisopropoxy)
benzophenone.

Examples of the benzotriazole-based compound include
2-(5-methyl-2-hydroxyphenyl)benzotriazole,

25  2-{(3,5-di-t-butyl-2-hydroxyphenyl)benzotriazole,
2-{3,5-di-t-amyl-2-hydroxyphenyl)benzotriazole,
2-(37,5" -di-t-butyl-4' -methyl-2’ -hydroxyphenyl)
benzotriazole,
2-{(3,5-di~t-amyl-2-hydroxyphenyl) -5-chlorobenzotriazole,

30 2-(5-t-butyl-2-hydroxyphenyl)benzotriazole,

2- {2’ -hydroxy-3',5' -bis{a,a-dimethylbenzyl)phenyl]
benzotriazole,
2-[2’ -hydroxy-3",5" -bis (0, a-dimethylbenzyl)phenyl] -2H-

benzotriazole and



63 is difficult to disperse the filler uniformly, or the strength and appearance as well as moldability and
heat resistance of the composition as a material may deteriorate disadvantageously. The
composition of the present invention preferably contains an inorganic filler. 13y mixing an inorganic
filler, a composition having excellent mechanical propetties, heat resistance and moldability can be
obtained. The inorganic filler used in the present invention is a fibrous, lamellar 10 or powdery filler
which is generally-used-tocreinfgree’ arhgrilinary thermeplastic7esini a zo Examples of the inorganic

filler include fibrous inorganic fillers such as carbon nanotubes, glass fipers, asbestos fibers, carbon
fibers, graphite fibers, m%é%aa[r&% ﬁ)serg,%o%éesil?rﬁ%mg%‘t% VL%/lrﬁs Ze%rgfzglﬂﬁﬁﬁﬁﬁ BoPAEe WhiSkers,
magnesium-basédwhiskers,idilicarkbased whiskens] satotlastenite, imogolite; lsepiplitsh asbestos, slug
fibers, zonolite, gypsum, fibers, siliga i_t_;ggs,[i i a: rﬂin fibers,.zirconia fibers, boron nitride fibers,
silicon 20 nitride fiberggz;nd%oron %b s, angiﬂaltgmglll% and%&rﬁgﬁg%:eeihorganic fillers such as lamellar
silicates, lamellar silicatés@xahemged Witheatncrgadie onuba ton; ntessdlakes) mondswvettihgdmaica,

graphite, metal fQu%tqggwi_czbe_%}}qlgxgﬂ,gng&ée%riigeagﬁljltgebentonite, dolomite, 25 kaolin,

powdery silicic acid, feldspar powder, potassium titanate, sillas ba loon, calcium carbonate,
magnesium carbioriEBariut solfdtey taldiunt skide C&kuhiifumcobddd; tisamiamigéde rafluminum

silicate, silicon oxide; jgyRsus ng) e, dosonite gnd garhon,nanopatticles including 30 white clay
fullerene. The lamellar silicates include smectite-based clay minerals such as montmorillonite,

beidellite, nontronite, saPpSAfte Hiettorhte-a5d SYaEGHE: Cldimmeras Sueprmovstthitalite UH&locite,

kanemite and kemyaijte -and-swieling, 64 micas sugh ag &i-typedlliosing taeniolite, Na type fluorine
taeniolite, Li type tetrasilicon fluorine mica, Na type tetrasil_icon fluorine mica. They may be natural or
synthetic. Out of fHesBY SMEEHE BREY Iy rhindrESIbhlass Fidrthfrillonite and hectorite and
swelling synthetic micasssushpas ki type Heorine drenialiterant: Nafype tetragiicenifluaring fica are
preferred. Qut a?f é@e§{e iggr%argc gllecrstfibrougfcl)r amellar ,igﬁﬁanic fillers are preferred, and glass
fibers, 10 Wollas‘%onl?e, aluminufi borate WhHISKers, p&fa?s:?ﬁ)r%ﬁﬁ & whiskers, mica, kaolin and cation

exchanged laméltes sHicateslaneyperticular prsferrachthe aspeciratid akthe fibrous filler is preferably
5 or morey gmrealgrg(f:q_,rrgggg%oog?m’r%’r’gtf%h more r%fgl{&/t# 20 or mare. 15The filler may be covered

or bundled with a ther tic fesin such as an ethylene y}%%é:t%l elrc}gpolymer or a thermosetting

resin such as epgoxyresity b gebtstyWitR aZcoupfing ageatsudiyap aminosilane or epoxysilane.
4-benzoyloxy-2,2,6,6-tetramethylpiperidine,
4-methoxy-2,2,6,6~tetramethylpiperidine,
4-octadecyloxy-2,2,6,6-tetramethylpiperidine,

20  4-cyclohexyloxy-2,2,6,6-tetramethylpiperidine,
4-benzyloxy-2,2,6,6~tetramethylpiperidine,
4-phenoxy-2,2,6,6-tetramethylpiperidine,

4- (ethylcarbamoyloxy) ~2,2,6,6-tetramethylpiperidine,
4- (cyclohexylcarbamoyloxy) -2,2,6, 6~tetramethylpiperidine,

25  4- (phenylcarbamoyloxy)-2,2,6,6-tetramethylpiperidine,
big(2,2,6,6-tetramethyl-4-piperidyl}carbonate,
bis{2,2,6,6-tetramethyl-4-piperidyl)oxalate,
bis(2,2,6,6-tetramethyl-4-piperidyl)malonate,
big(2,2,6,6-tetramethyl-4-piperidyl) sebacate,

30 bis(2,2,6,6-tetramethyl-4-piperidyl)adipate,
bis{2,2,6,6-tetramethyl-4-piperidyl)terephthalate,
1,2-bis{2,2,6,6-tetramethyl-4-piperidyloxy) -ethane,

a,0’ -bis(2,2,6,6-tetramethyl-4-piperidyloxy) ~p-xylene,
bis(2,2,6,6wtetramethyl~4—piperidyl)—tolylene—z,é—



20The content of the inorganic filler is preferably 0.1 to 200 parts by weight, more preferably 0.5 to 100
parts by weight, much more preferably 1 to 50 parts by weight, particularly preferably 1 to 30 parts by
weight, most preferably 1 to 20 parts by weight based on 100 parts by weight 25 of the polyester
(component A). <release agent > The resin compesjtion of the present invention may contain a
release agent. As the release agent used in the 30 present invention may be used a release agent
used for ordinar}ithemheplastie, resins. The release agent is selected from fatty acid, fatty acid metal

salt, oxyfatty acid ffin, low-molecular weight polyolefin, fatty acid amide, alkylenebis fatty acid

amide, aliphatici%ggr%,%ét%y ‘éégg %Efaaﬁﬂaﬁﬁéﬁ&sé{m%’f?eed: elsgre}r'rL )fa&ye ggg%\k}gﬁf %I%gﬁ&l Sster, fatty

acid polyhydric dicobolkester; attycasid polyglycol ester and modified silicone. When the resin

composition con(tgin§!agr’eéQQ§9 %%t%ggb/j@%g 3 %ﬁg%qlg%% article bilvigg §3<cellent mechanical
inéd.

properties, moldab'_ility and heat resistance can The li‘laetty acid is preferably a fatty
acid having 6 to™40-€arbbaRfemscas Examplified by oleic acid, stearic acid, lauric acid, hydroxystearic

acid, behenic agid, @r!aghigggg:t]r%g\gghmmgig{?#%ﬂjg]g@;gggg.z@}'{gql@icsacﬁiq, palmitic acid,
montanic acid and mixtures thereof. The fatty acid metal salt is preferably an alkali metal salt or alkali
earth metal salt'of Bty acidtfdiing 6 to 40 carbon atoms, as exemplified by calcium stearate,

sodium montangteand 35 ¢alcii MaNianaie; - 4 wrﬁxﬁm&%mﬁ@ﬂ%ﬂe& 8Righipglde
a

1,2-oxystearic acid. The paraffin is preferably a paraffin having 18 or more carbon atoms, as
exemplified by lfquid Pafaifit HeUlaF BarkRfim ShitfocrFstaiRe W ARE S&tF6lathm. 20The

low-molegular wieightzpolyalafiva iscpreterably-a-pelyoiefin haying a molecular weight of 5,000 or less,
as exemplified by polyethylene wax, maleic acid modified polyethylene wax, oxide type polyethylene
wax, chlorinated p%ly%th@iefsn"éjﬁ’&;(%ﬁﬁ%ﬁp“r%ﬁﬁéﬁ(?w&l.nﬂﬂ}e 5 acid amide 25 is preferably a
fatty acid amideghavipg Glor-mete-eatdenatomspag exemplified by eleic.asidamides ericic acid amide
and behenic ac{gln%rggjaeﬁ Thg qr!légggebislfgtt¥ acid amide is preferably an allgﬂenebis fatty acid

. e

. . eldim he present "1nven
amide having 6 or more calrgon aFoms, P tgon’
stabilizer components may be uged alone or in combination

15 of two or more.
Hindered phenol-based compounds and/or benzotriazole-based
compounds are preferred as the stabilizer component. The
content of the stabilizer is preferably 0.01 to 3 parts by
weight, more preferably 0.03 to 2 parts by weight based on
20 100 parts by weight of the polyester (component A).

<crystallization accelerators
The resin composition of the present invention may
contain an organic or inorganic crystallization accelerator.
25 When the resin composition contains the crystallization
accelerator, a molded article having excellent mechanical
properties, heat resistance and moldability can be obtained.
That is, by using the crystallization accelerator, a
molded article which has improved moldability and
30 crystallinity, is fully crystallized even by ordinary
injectionmolding and has excellent heat resistance and moist
heat stability can be obtained. In addition, the time
required for the manufacture of a molded preduct can be

drastically shortened and its economical effect is large.



30 as exemplified by methylenebis stearic acid amide, ethylenebis stearic acid amide and
N,N-bis(2-hydroxyethyl)stearic acid amide. The aliphatic ketone is preferably an aliphatic ketone
having 6 or more carbon atoms, as exemplified by higher aliphatic ketones. 66 Examples of the
fatty acid partially saponified ester include montanic acig partially saponified esters. Examples of the
fatty acid lower alcohol ester include stearicacidesters, oleicacidesters, linoleicacidesters, 5 linolenic
acid esters, adipic acid éstery;Sieheniv atkhestes caraoiidonicacitcestans, maoditanic adid esters and

isostearic acid Sta11 ExaMples; ofdhg fatty,acid polyhydric alcohol, ester include, glycerol

tristearate, glycerol distearate, glycerol 10 monostearate, pentaerythritol tetrastearate, pentaerythritol
tristearate, penta6RAHrRePdisteatats! partherphaot ohosteatatepenfeniitol adipataistearate

and sorbitan monebehgnate., Examples;ok the-fatty,agid polyalysol esteringlude polyethylene glycol

fatty acid 15 esters and polypropylene glycol fatty acid esters. Examples of the modified silicone
include polyethé&IRBdifiEE Lilieené SHeher fatty acid alkoxy modified silicone, higher fatty

acid-containing silicone ghighgyfatly aeict aster mogifiagh silicongs methacryh modified 2Q-silicone and
fluorine modified silicone. Out of these, fatty acids, fatty acid metal salts, oxyfatty acids, fatty acid
esters, fatty acid PERIAAT SfhbnifiEd 8L, Parafids, BWAHRIchaFWefh Codyol et LS -acid
amides and alkyjenebis faity acid25ramitesiare pieferred ard faitaeid partialy saponified esters
and alkylenebis&té%agidmami}ge are m%re, %e\zferre . Montanic a_gLid,esters, montanic acid partially
saponified esters- polyethyl&he Wax, a8idalle polyRiiidie wak! Sobitan Fafty bSid B&Eidrucic
acid amidetand sthiyferebis 38 steanic acidl fivide are rauchmhore peeferred -akrd-mondanie acid
partially saponiflileedO tegsu%ng e;@éeng?@msge%%c g}g[_fi amail% arg epr?rq_c I%rlg/ %péeferred. These
release agents may Be Used alone or i COMBIRAOROf twa or MbraY TRe CORIATRBF thd'fdiddse agent
is 67 preferablys8.Dilsto 3 Pars by weight moreqreferally 0.03 te2 pagsbyaneighthased on 100
pansbyVWN@“ﬁEQ%%Q%%§§EEggg@@ﬁ“wggﬁ'a dispersion aid to improve their
dispersibility in the composition and their effects and
15 dispersed to such an extent that their primary particle
diameters become about 0.061 to 0.5 pm.
Examples of the organic crystal nucleating agent
include organic carboxylic acid metal salts such as calcium
benzoate, sodium benzoate, lithium benzoate, potassium
20  benzoate, magnesium benzoate, barium benzoate, calcium
oxalate, disodium terephthalate, dilithium terephthalate,
dipotassium terephthalate, sodium laurate, potassium
laurate, sodium myristate, potassium myristate, calcium
myristate, barium myristate, sodium octacosanoate, calcium
25 octacosanoate, scdium stearate, potassium stearate, lithium
stearate, calcium stearate, magnesium stearate, barium
stearate, sodium montanate, calcium montanate, sodium
toluylate, scdium salicylate, potassium salicylate, zinc
salicylate, aluminum dibenzoate, sodium B-naphthoate,
30 potassium f-naphthecate and scodium cyclohexanecarboxylate,
and organic sulfonic acid metal salts such as sodium
p-toluenesulfonate and sodium sulfoisophthalate.

Organic carboxylic acid amides such as stearic acid

amide, ethylenebis lauric acid amide, palmitic acid amide,



5 <antistatic agent> The resin composition of the present invention may contain an antistatic
agent. Examples of the antistatic agent include quaternary ammonium salt-based and sulfonate-based
compounds such as 10(p-lauramidepropionyl)trimethylammonium sulfate and sodium
dodecylbenzenesulfonate, and alkyl phosphate-based gpmpounds. In the present invention, these
antistatic agents may be used alone or in combination of two or more. The content 15 of the antistatic

agent is preferablydd-o8% £ & paits bywelghtnmdee peeferably 6.4 Spdrds bymiight based on 100
parts by weight QH‘@(QQI%% L (Gemponen <srg%%ticizle > 2QThe resin co itian of the present
invention may contain a plast?(r:izer. Gée)ﬂere%y enown blasflg(‘:’fzegrgrrﬁéy e Ege%%w%ﬁCizer. The

plasticizer is selee@d s aifaly@neébasatt prasticizer gheerndpwedptasticizbybutene,

polycarbonylatesbesgellasiiaet pssiete Basen 25 lastizer polyallyleng diogkpased

plasticizer and epoxl%-)based plasticizer. Examples of the polye ased Include

polyesters eomprising an ‘s tFeomponattstthtasiadipit dtid aepacieiadid meraphtisalivcdaid,
isophthalic acidpmyggmh@!gn@gmyb@gy&e;@@ids@l@pggnﬂgicg@%yg%ggigwlgggl component
such as ethylene glycol, propylene glycol, 1,3-propanediol, 1,3-butanediol, 1,4-butanediol,
1,6-hexanediol 6PERIKIETe gIFEGEHAd PBIyestls Rofpisrigts Mpd@xjcabbigiciated such as
polycaprolactonec 8 fiar-ends-ef-these palyestaismreay-he sealgdwithsamonfunctional garpoxylic
acid or a monofynctional alcoho|. Examples of the glycerin-based plasticizer include glycerin
monostearate, é#?gé}fﬁgi%?fe%rg{é‘?ﬁ% (A thotoatEtSGHOIAHRRE, Gigedrirol are also
monoacetomonosteanatedglycerin diacetomonooleate and glycerin monoacetomonomontanate.

Examples of the polyca u?(yg%e-bgse%l platsti iger in&lude hthalic acid esters such as dimethyl
phthalate, 10 diethyl phthalate. dibutyT phthatats, ditaptyt phifiafate e syt phitEdatt 2 butylbenzyl

phthalate, trimeflitiganic carboxylic acid metal salts are preferably used.
These crystallization accelerators may be used alone or in
combination of two or more in the present invention.
15 The content of the crystallization accelerator is
preferably 0.01 to 30 parts by weight, more preferably 0.05
to 20 parts by weight based on 100 parts by weight of the

polyester {component A} .

20 <fillers

The resin composition of the present invention may
contain an organic or inorganic filler. When the resin
composition contains a filler component, a molded article
having excellent mechanical properties, heat resistance and

25 moldability can be obtained.

Bxamples of the organic filler include chip fillers
such as rice husk chips, wooden chips, bean curd refuse, old
paper crushed chips and apparel crushed chips, fibrous
fillers such as plant fibers including cotton fibers, hemp

30 fibers, bamboo fibers, wooden fibers, kenaf fibers, jute
fibers, banana fibers and coconut fibers, pulp and cellulose
fibers obtained from these fibers, animal fibers including
silk, weol, Angora, cashmere and camel fibers, and synthetic

fibers including polyester fibers, nylon fibers and acrylic



acid esters such as tributyl trimellitate, trioctyl trimellitate and trihexyl trimellitate, adipic acid esters
such as isodecyl adipate and n-decyl -n-octyl adipate, citric 15 acid esters such as tributyl acetylcitrate,
azelaic acid esters such as bis(2-ethylhexyl)azelate, and sebacic acid esters such as dibutyl sebacate
and bis(2-ethylhexyl)sebacate. Examples of the phosphate-based plasticizer include 20 tributyl
phosphate, tris(2-ethylhexyl)phosphate, trioctyl phosphate, triphenyl phosphate, tricresyl phosphate
and dipheny1-2-&tindirexyl phdsphatéery Exdmples ofibpalyaliyiene giyeelbasedplasticizer
include polyalkylene glycols su olyethylene glycal, 25 polypropylene glycol, polytetramethylene
glycol, poly (ethg?l%ﬁg%b%(?d’e-ﬁreo%%/}?e]?fgsg))(/iaszé%gganrd}greraﬁagr}% E’é’é’&%ﬁrﬁgr, éctﬁkflb e“6¥ide addition
polymer of a bisphedeirand tstrahydrgfaraieadditioh Pohsaer plavlisphenol anditarminadisealing
compounds suc inal difi mpounds, terminal ester modified compounds and
terminal ether m%gﬁléedtrgc%%%gggﬁé g]f%he;%eqf pgo%y%?@%?é?y%%% oF xiaérﬁ“p :é% lo%trhepe 6%}-based
plasticizer inclufRPERS¥FrigipcEiRie bompesig hikyleporysicamate and sSbybear gibaddmepoxy resin

obiained from bispheaal 4,2l £9 £pIShIRIRNY U o <Othet @¥mPISS Of e plasiiciger inglude

benzoates of an aliphatic polyol such as neopentyl glycol dibenzoate, ylene glyco dllt%éirl%zoate and
triethylene 5 glyEBMBIS IR ethyIbLfRER), ROYIRTS anfides-sich Brudans agitbamide; ¢ty acid esters

such as butyl olgaiggexyacid esigre such-ag methyl geehrhricinglaateand bufyl aeetyl ricinoleate,

pentaerythritol, sorbitols, polyacrylates, silicone oil and paraffins. 10The plasticizer’is preferably at

least one selectBa™6M BOKRSHEF-baset! MASHS BRI SRT folyrikiienabasstismstizizeracThey may
be used alone gsiie cembinationsaliiwe pLRE-T heeonteptattheplasticizer s prafarally,Q.01 to 15
30 parts byweight , more preferably 0.05 to 20 parts byweight, much more preferably 0.1 to 10 parts
by weight base ﬁg%t;gaqts by ﬁé@&h%‘f‘fﬁ@ﬁﬁly@g%ﬁ@&?ﬁﬁﬁh@ﬁ%ﬂ@W&%@ﬁt-invention, a
crystal nucleating agentangha piasticizes reaybeaisestinttepandgaty-but prefaably im2) gambination.
<impact reSiStaﬁ%%acgglgrg?égnic fillers recycled from waste materials such
as used paper, waste timber and used clothing may also be
15  used.
Conifers such as yellow pine, cedar, cypress and fir,
and broadleaf trees such as beech, chinquapin and eucalyptus
are preferred as timber.
Paper powders preferably contain an adhesive,
20 especially an emulsion-based adhesive such as vinyl acetate
resin-based emulsion or acrylic resin-based emulsion which
is generally used to process paper, or a hot melt adhesive
such as polyvinyl alcohol-based adhesive or polyamide-based
adhesive from the viewpoint of moldability.
25 In the present invention, the content of the organic
filler is not particularly limited but preferably 1 to 300
parts by weight, more preferably 5 to 200 parts by weight,
much more preferably 10 to 150 parts by weight, particularly
preferably 15 to 100 parts by weight based on 100 parts by
30 weight of the polyester (component A) from the viewpoints
of moldability and heat resistance. When the content of the
organic filler is lower than 1 part by weight, the effect

of improving the moldability of the composition becomes small

and when the content is higher than 300 parts by weight, it



‘The resin composition of the present invention may contain an impact resistance accelerator. The
impact 25 resistance accelerator is not particularly limited as long as it can be used to improve the
impact resistance of a thermoplastic resin. For example, at least one selected from the following
impact resistance accelerators may be used. Specific gxamples of the impact resistance accelerator
30 include ethylene-propylene copolymer, ethylene-propylene-nonconjugated diene copolymer,
ethylene-butene-4 cdpoiyieer] acrytic dilhesrs sethyleaefctylicracich copalymer apd afhali metal salts

thereof (so-called "ionomers"), ethylene-glycidyl 70 (meth)acrylate copolymer, ethylene-acrylate
copolymers (susgﬁra?sn rggle%}é(-%tﬁ?%%%%g{éc%p%?y%gﬁtgnda gth@?e]h%‘%dt Ilgéfry%%icgﬁ&§mer),
modified ethyleme-piepydene: copotyneek; cignesrubbers {such s 5opdlyhutadie be ealviseprene and

polychloroprene&i% &gév]jlr%g %gggglg@frs (such as styrene-butadiene random copolymer,
styrene-butadiene block copolymer, styrene-butadiene-styrene block copolymer, styrene-isoprene

random copolymer, styréhe-iseprens bicekl @ Eopdivmer styrenesisopehéstyene Htockdopolymer,
polybutadiene-styiene afl.copalymerad pytadisne-asplonitile copolymen. polyisofutylene,

copolymer of isobutylene and butadiene or isoprene, natural r er, polysulfide rubber,
polyurethane 15 rGsBEICpolyefierraibécafd epichiorohyeinaibberl prepethed dmpaotedsistance

accelerators hayingdiffgrent degreesateesslink|ng-andyarigys Migrosstrueijres sueh,ag cis-structure

and trans-structure, and core-shell type multi-layer polymers, each consisting 20 of a core layer and at

least one shell [ayérE3variRFtHe chbREIBER iTHaiiy adfatert layets adevrdifferatdslymers,

may also be useg: powMesherthedco)pelywmersdistagabave gre random-corolypgrs-Qr hlgck

copolymers, they may be used as the impact 25 resistance accelerator of the present invention.

The content of ety rdFSGAREP 48CHIratdSS Preferably 1 to 30 parts by weight, more preferably

5 to 20 parts by weight,arueh mase preferably 10tq20ipartsihy weight based onilOe-parts by weight

(ﬁthepoWesKHéﬁggggﬁthé{llers such as carbon nanotubes, glass fibers,
asbestos fibers, carbon fibers, graphite fibers, metal

15 fibers, potassium titanate whiskers, aluminum borate
whiskers, magnesium-based whiskers, silicon-based whiskers,
wollastonite, imogelite, sepiolite, asbestos, siug fibers,
zonolite, gypsum fibers, silica fibers, silica-alumina
fibers, zirconia fibers, boron nitride fibers, silicon

20 nitride fibers and boron fibers, and lamellar and particulate
inorganic fillers such as lamellar silicates, lamellar
silicates exchanged with an organic onium ion, glass flakes,
non-swelling mica, graphite, metal fcils, ceramic beads,
talc, clay, mica, sericite, zeolite, bentonite, dolomite,

25 kaolin, powdery silicic acid, feldspar powder, potassium
titanate, sillas balloon, calcium carbonate, magnesium
carbonate, barium sulfate, calcium oxide, aluminum oxide,
titanium oxide, aluminum silicate, silicon oxide, gypsum,
novaculite, doscnite and carbon nanoparticles including

30 white clay fullerene.

The lamellar silicates include smectite-based clay
minerals such as montmorillonite, beidellite, nontronite,

saponite, hectorite and sauconite, clay minerals such as

vermiculite, halocite, kanemite and kenyaite, and swelling



30 <others> The resin composition of the present invention may contain a thermosetting resin
such as phenol resin, melamine resin, thermocurable polyester resin, silicone resin or 71 epoxy resin
in limits not prejudicial to the object of the present invention. The resin composition of the present
invention may also contain a flame retardant such as krpmine-based, phosphorus-based,
silicone-based or 5 antimony compound in limits not prejudicial to the object of the present invention.
The resin compuosities say furtiserdontajreatbleranhincluding an DrganNOr-npEgania dye @« pigment,

for example, an,oxide. s as titaniym dioxide, a hydroxide such as alumina white, a sulfide such as
zinc 10 sulfide, 5%3%68;%&’ c?njﬁp%gﬁg;ﬁgﬁjgglsr\ﬁoilbcfﬁ& aycfﬁr%rrnlﬁg sTIeas A Cate, a
sulfate such as batimmssulfatera Thvgonate sucteas caloiymmearbenate; arsilicate syah lastultsamarine

B B B B B e e

such as bronze powder or aluminum powder. The resin composition may sﬁh“t:urthaesr contain additives
including nfiros6\PaSEE tdAdETsEES NAIuly &Rt Tolidrant sdcls s Naphthelhy@identB camitre-based

condensation palyeyelicscolorapbsuch.as.Naphthal ellaws. A0, afostased sondepsation, 20 polyeycii

colorant such as Naphthol Red or Chromophthal Yellow, a ohthalocyani ased condensation
polycyclic colordntSUehs PAPaIctyanireEIaE 6FFast Sky Blue, or Indanthrene Blue, and a

slidability accelerator sugh-as,graphiig or flugrrgsinThese additives mayhe ysedalgas 22,01 in

combination of two or more. <molded article> A molded article obtained from the resin

composition of tHeBrBEBAGNYdrticirSaPBE (LY ffectRndmaibigs 36&x@gion molding,

vacuum or (pressune metding o blaw molding Bxamples.oftbrmelded srticle inglude aspgliet, a fiber,
cloth, a fiber structure, a film, a sheet and_sheet ngnwoven cloth. The melt molding method of the
pellet of the reswpﬁ%éablﬁ?po%&%f thaPrdBeivéitioh I8 n%%‘ﬁ%ﬁ@&%@aﬂ,aﬁl’f‘dfﬂwé%ts produced by

known pellet preductionaethass ¢an-be advantagepuslydiseda Thatiss nagtheds in-xhich the resin
composition ex%?l%e%i%goausstr gqféglafg iglgg%ié]r%igly 5 or more, more preferably
10 or more, much more preferably 20 or more.

15 The filler may be covered or bundled with a
thermoplastic resin such as an ethylene-vinyl acetate
copolymer or a thermosetifing resin such as epoxy resin, or
treated with a coupling agent such as amincosilane or
epoxysilane.

20 The content of the inorganic filler is preferably 6.1
to 200 parts by weight, more preferably 0.5 to 100 parts by
weight, much more preferably 1 to 50 parts by weight,
particularly preferably 1 to 30 parts by weight, most
preferably 1 to 20 parts by weight based on 100 parts by weight

25 of the polyester (component A).

<release agent >
The resin composition of the present invention may
contain a release agent. As the release agent used in the
30 present invention may be used a release agent used for
ordinary thermoplastic resins. The release agent is
selected from fatty acid, fatty acid metal salt, oxyfatty
acid, paraffin, low-molecular weight polyolefin, fatty acid

amide, alkylenebis fatty acid amide, aliphatic ketone, fatty



5 or water after the resin is completely solidified or while it is still molten and not completely solidified
are conventionally known and preferably used in the present invention. For injection molding, molding
conditions may be 10 suitably set according to the type of the polyester. When the polyester is
polylactic acid, the mold temperature is preferably 30G;gr higher, more preferably 60C or higher, much
more preferably 70C or higher in order to promote the crystallization and increase the molding cycle of
a molded 15 articte dt thertime bl injectiormbitity. d4dvweever fimarder to preventthezdefomation of a

molded article, t@g gld temperature is prefer ly_ 140C or lower, maore preferably 120C qr lower,
much more preferably 110C orﬁwer.%%égg%fn%g%gé %rt?ggso}%%&ld%%oeu%in%?% e}(’:tr?'ccérgd 20
electronic parts Baél asxeads, ohsruatich medidsis diwldriginaering Wembeéise agredltural

materials, auto agks, faterior And sxleriqr parts) and aus e daly Useyo 1, £ iRercand a floer
structure obtained ffom the resin composition of the presentinvention by nielt spinning and 25
processing afteFithbf 88n dEtabvantdiEousy wege l lemhancirapolyéster (ammmidrent A) is molten

by means of anexirades type,praHessg inelias fype melt extdst, wejghed by means of a gear
pump, filtered in a pack andpeéected from nozzles formed in a spinneret as monofilaments or 30

multifilaments.  The Sh&pEaHd namber bf SphtEreR 2t rvtiparfoulany iniediand & dircular,

atypical, solid or bollgwispinaerskaa besusesh The:eigctad yauis geoled tabe-solidified Hght away,

bundled, applied by a lubricant and wound up. 73 The winding rate is not particularly limited but

preferably 300 %666 Afit ad ¥ SErebebrplesCoR/stal is RERM sHAGd Wherrimeliohpester

(component A) iscstereocomplexpelyadtit, acid -&Frem; theadewpoint of siratehability; the winding rate

is preferably a vaILie \ivpi.ch ensures that the stereo_crystallization ratio (Sc) of unstretched %arn
[

becomes 0 %. THhe wound anstretchEdyat fsthe ﬁgb%ffgd’%ufﬁ%%ﬁ@&ﬁﬁﬁfstepm?ﬁgéﬁ Hing step
and the stretchiag stepeloaiotzzeied 18 torleef separated fram leath other anda divgetaikal i

spinning/stretchj ethod in which stretching is_carried out after spinning withqut winding up the spun
yarn may be err%pgl%)%ldﬁggg?chslﬁg anf be é%%ri%% %&ﬁ?} glr?ev %%%eé%? W%%OF fgo]?noo ea%ﬂtﬁﬁ{ﬂe stages,
and the draw ratis ispeaferabfyi 8dintes eemoiejmeregarefarablysbtimes anmarenmuehandre
preferably 3 to 10 fimes,in Qrderto.manufacture a high-strength fiber. The draw ratio is preferably
selected from 3 to 10 times. However, when the draw ratio is too high, the fiber is 20 devitrified and
whitened, whereby the SttéRgth et thé fibler ietatirelamtamptirecéiofgatior? besomesagd small,

which is unprefgred for fiber applicatian, ; g preferably a paraffin having 18 or
more carbon atoms, as exemplifiedby liquid paraffin, natural
paraffin, microcrystalline wax and petrolactam.

20 The low-molecular weight polyolefin is preferably a
polyolefin having a molecular weight of 5,000 or less, as
exemplified by polyethylene wax, maleic acid modified
polyethylene wax, oxide type polyethylene wax, chlorinated
polyethylene wax and polypropylene wax. The fatty acidamide

25 ispreferablya fattyacidamide having 6 or more carbon atoms,
as exemplified by oleic acid amide, erucic acid amide and
behenic acid amide.

The alkylenebis fatty acid amide is preferably an
alkylenebis fatty acid amide having 6 or more carbon atoms,

30 as exemplified by methylenebis stearic acid amide,
ethylenebis stearic acid amide and
N,N-bis(2-hydroxyethyl)stearic acid amide. The aliphatic
ketone is preferably an aliphatic ketone having 6 or more

carbon atoms, as exemplified by higher aliphatic ketones.



Preheating for stretching may be carried out by increasing the temperature of a roll or using a
plate-like 25 or pin-like contact heater, anon-contact hot plate or a heat medium bath. Commonly used
means should be used. After stretching, a heat treatment is preferably carried out at a
temperature equal to or higher than the glass transitio&%emperature (Tg) of the polyester (component
A) 30 and lower than its melting point before winding. Any means such as a contact type heater or

non-contact hot plate mayhepised for thadepi treatmensbesidesa het rilehThe; stretebing,

temperature is the ass transitjcon tempera;[g%re éTﬁ) 10.1.70C, é)referab,ly 70 to 140C, particularly 74
preferably 80 to 130C \When the poryester tomparerit A)Ys p it . €St 8%fen the polyester

(component A) Bxsterebeemplextpalylastic- acidradolylactie acid-therhavinga high-steseo 5
crystallization raéii_(;)e(a%gl,éoa/v h al s rinkagg aéldcaa%geg tgtof rnot I(fss than.3.5 cN/dTex can be
obtained by heat setting af L70 to 0T undier Tension aftsr Stretehing© € 1FiBsrs Bbtainetrom the
resin compbsitidnt ayaake vaddus filsersstricturds pStatedtmdre specificallys thayil0 inclutle fiber
products such asqalg.products Incliding.seaing varp. stich.yam and strings,texes, kniied goods,
fabric including unwoven fabric and felt, outer garments including's |rJts, jac et%s, par?ts, coats,
sweaters and uifStaisc ahdenvears, Fartgstockings, socks, liners, 15 interlining cloth, high-value

added clothing productsgipcidingsspart elothing.women's £lothing,and-formal wears, clothing products

including cups and pads, living material products including curtains, carpets, chair covering, mats,
furniture, bags, HAHEECEVITIRY, Wall FetEfals aélts 203 arrirslihghl srichistidl enateriet products

including sail clatbnbelts Nets dopes haavy-fabrcs; Haos Jelts and.filtars, car interior products and
artificial leather products. Fibers and fiber structures comprising the resin 25 composition of the

present inventidtFMey DeYStahED ¥rdm HBERSSFhE re SR EbATIOSHIBH. A6Re Bf AlRRHAEDS the fibers
and another typecafdfihers-Examples ebthesmidureraciugde greambination gf thesfibers and a fiber

structure made of another type_of fibers, combined filament yarn 30 comprising another type of fibers,
composite falsesﬁ?ﬁgagﬁrﬁ,n&eﬁaggj %ann Igﬁéﬁﬁ&lﬁ%ﬁﬁﬁ%site%ﬁ‘ﬁfﬁﬁ procédedividmy covering
yarn, twisted yauio,icopbinesl weaves sambined koifting opilesfeliicecodar mixingéwadding, dong fiber
a”dShoﬁﬂ?erg@@%&%?Qﬂ%?%ﬂJng%%B%TQEQNB?§&§1 fatty acid esters.

Examples of the modified silicone include polyether
modified silicone, higher fatty acid alkoxy modified
silicone, higher fatty acid-containing silicone, higher
fatty acid ester modified silicone, methacryl modified

20 silicone and fluorine modified silicone.

Out of these, fatty acids, fatty acid metal salts,
oxyfatty acids, fatty acid esters, fatty acid partially
saponified esters, paraffins, low-molecular weight
polyolefinsg, fatty acid amides and alkylenebis fatty acid

25 amides are preferred, and fatty acid partially saponified
esters and alkylenebis fatty acid amides are more preferred.
Montanic acid esters, montanic acid partially saponified
esters, polyethylene wax, acid value polyethylene wax,
sorbitan fatty acid esters, erucic acid amide and ethylenebis

30 stearic acid amide are much more preferred, and montanic acid
partially saponified esters and ethylenebis stearic acid
amide are particularly preferred.

These release agents may be used alone or in combination

of two or more. The content of the release agent is



another type of fibers are used together, the mixing ratio of the fibers is preferably not less than 1 wt%,
more preferably not less than 10 wt%, much more preferably not less than 30 wt96.- in order to
develop the feature of the 5 polyester (component A). Examples of the another type of fibers to be
mixed include cellulose fibers such as cotton, hemp, rayon and tencel fibers, and wool, silk, acetate,
polyester, nylon, acryl, vinylon, polyolefin and polyurethane fibers. 10 The film and sheet of the present

invention are forpaed by spnventionally knovwsmethess o exampletbefimand sheetarg formed by
molding techniques such as extrusion molding and_cast molding. That is, an unstretched film is

extruded by an &xtridérHabigY T'Hé BF Cirbnar dieZhd £ furfet StrBitHER sHet hedte 46 be
molded. The ungisetghed &iim maymhediactlnysed as a sheet. To form a film, a material obtained by
melt kneading together the resin composition and the above-described components may be used, or
these components may be melt kneaded together at the time 20 of extrusion molding to be molded. An
unstretched film<zavinig: fewt Surfage=defects can be obtained by mixing an electrostatic adhesive such

as quaternary phosphorwlm s}ylfoQ%tecvgith ghel@%tre}ng sip.at ther'grge otf extrudin%,an unstretched
film. 25Further, an unstretched film can alR6 bé cast niolded’ by HissoiVing therekin'é8mpBsition and
the additives in a@orahon solventsudinas chiogefom ofmethylene dichlotide acastingahe tesulting

soluton and drying.aad sqlising i, AThe Unsyelgfdt i may e sitghed monoaxially n the

mechanical flow direction or in a direction orthogonal to the mec anical flow direction. A biaxially
oriented film carfbeé irbadcedory egrryintoriEseguentidh biaxial stretching with rollers and a tenter,

simultanegys biaxia ' ' tent Eul%glﬁ{ jaxial stretching. Further, the.film is
generally %gat sitts a%%gzggt%ﬁ%%%%%%%ggsﬁgﬁeat n#ﬁ%@ J'Ilghné %ﬁg'g:%g% ﬁlrrlnéo%?é%ﬁgg' as

described abovE RS- BpEiGTANTSUbfetied fo adirffagd hrtvalonsphastnéstssh as plasma

treatment, amingdrgatmeator corona treatment in accordance with a conventionally known method.
The film or sheet of the present invention maybe used alone or in combination with another type of a

film or sheet. When it is'Used i E&RBrRToH W hhGther B 6f alirhslbrshagen i€ 488¥mbled

with a film or sheet:made of anether materialie ebtaindos exempleradaminate; e withhaaether form
such as a?gnje%tilpgk%oé%egiasrggl&cg a fiber structur%. Ex%mgxlles 15The following_examples are
provided £0 furtiiar gent is preferably 0.05 to 5 parts by weight,

more preferably 0.1 to 5 parts by weight based on 100 parts

by weight of the polyester (component A).

<plasticizers

20 The resin composition of the present invention may
contain a plasticizer. Generally known plasticizers may be
used as the platicizer. The plasticizer is selected from
a polyester-based plasticizer, glycerin-based plasticizer,
polycarboxylate-based plasticizer, phosphate-based

25 plasticizer, polyalkylene glycol-based plasticizer and
epoxy-based plasticizer.

Examples of the polyester-based plasticizer include
polyesters comprising an acid component such as adipic acid,
sebacic acid, terephthalic acid, isophthalic acid,

30 naphthalenedicarboxylic acid or diphenyldicarboxylic acid
and a dicl component such as ethylene glyccol, propylene
glycol, 1,3-propanediocl, 1,3-butanediocl, 1,4-butanediol,
1,6-hexanedicl or diethylene glycol, and polyesters

comprising a hydroxycarboxylic acid such as polycaprolactone.



illustrate the present invention. Characteristic properties were measured by the following methods. (1)
weight average molecular weight (Mw) and number average molecular weight (Mn) 20The weight
average molecular weight and number average molecular weight of a polymer were measured by gel
permeation chromatography (GPC) and calculated in tggms of standard polystyrene. GPC
measurement was carried out by using the following 25 detector and columns, letting a chloroform
eluant flow at a EEmepenatigewf 400=ard adlbyamteoblaml/inin, sndlin@cting A04i of a sample

having a conce @@Pﬂ&mgggh (8 %f containing 1 % of hexafluoroisopropanol). Detector:
RID-6A differenrtllﬁal refractometer of SEIf?nBaéQZ(gT §(59 C%%rrlsg;%ﬁo% E&E?n)fr?}‘ |§kg%11%3 E’,l :
TSKgelG4000HXL andErSKgeEE5000HX e afd TSKyuardeskemnH X s L iof fEesohiCerpadation are

connected n serjes. 1, TSKGEAG20A0HKl.<TSKaCAG3000HXL apd TKquaydeolamntiXLL are
was

connected in series. 77 (2) carboxyl group concentration The sample issolved in purified
o-cresol in & nitrdgBAMRIStRER? Afd fitthfed Wity @ATEthaAthsohriDhVION0S Negotassium hydroxide

using BromocregohBlue as & indisatRio I SE-measkremept af stereo crystal rate ([S (%)] and
crystal melting temperature DSC (TA-2920 of TA Instrument Co., Ltd.) was used to heat the

sample up to 258084 teRperatiite diévstion rate 10 of 1 0 C/min in a nitrogen gas stream in a first

cycle in order to measurg.disglass transitinn temperatumilg) -steraocomplex-phase. pglylactic acid
crystal melting temperature (Tm*), stereocomplex-phase polylactic acid crystal melting enthalpy
(AHmMs) and horhBSpHASR 6’3(7&?5@&6% ey StaFrRGRY Shtifof (AisiRy L Phthe eAjetallization
start tempevaturéidehyanegnrystallizadondempetature () were measured Py qitiekiy egeling the
above measure ggt san?Ie an then carrying.out tg’ le measurement under the same

conditions. The 0SB0 ch/Stal Tatd Wasoitained %r%%%?fté%&@&ﬁﬁ%%pﬁé&b%ﬁ%ﬁ-phase
polylactic acid caystal meltingenthalpiesobtained bylthe abewe Mmeastement bassgon the following
equation (ii). trimellitate and trihexyl trimellitate, adipic acid esters
such as isodecyl adipate and n-decyl-n-octyl adipate, citric
15 acid esters such as tributyl acetylcitrate, azelaic acid
esters such as bis(2-ethylhexyl)azelate, and sebacic acid
esters such as dibutvyl sebacate and
bis{2-ethylhexyl) sebacate.
Examples of the phosphate-based plasticizer include
20  tributyl phosphate, tris(2-ethylhexyl)phosphate, trioctyl
phosphate, triphenyl phosphate, tricresyl phosphate and
diphenyl-2-ethylhexyl phosphate.
Examples of the polyalkylene glycol-based plasticizer
include pelyalkylene glycols such as polyethylene glycol,
25 polypropylene glycol, polytetramethylene glycol,
polylethylene oxide-propylene oxide) block and/or random
copolymer, ethylene oxide addition polymer of a bisphenol
and tetrahydrofuran addition polymer of a bisphenol, and
terminal sealing compounds such as terminal epoxy modified
30 compounds, terminal ester modified compounds and terminal
ether modified compounds of these polyalkylene glycols.
Examples of the epoxy-based plasticizer include epoxy
triglyceride comprising alkyl epoxystearate and soybean oil,

and epoxy resin obtained from bisphencl A and



S'= [AHmMs/(AHmMh + AHmSs)] x 100(ii) 25 (AHms is the melting enthalpy of the stereocomplex-phase
crystal and AHmh is the melting enthalpy of the homo-phase polylactic acid crystal.) (4) Identification
of cyclic carbodiimide structure by NMR and quantitative determination of cyclic carbodiimide 30in
polyester composition The synthesized cyclic carkpgdiimide compound was confirmed by 1H-NMR
and 3C-NMR. The JNR-EX270 of JEOL Ltd. was used for NMR. Heavy chloroform was used as the
solvent. (5) idertifi¢ativipaidarbodiimide skeleton of cyclic 78 carbodiimide by IR The existence

of the carbodiimide skelgtar. of the sy ized ctyl;fgc gb imide compound at 2,100 to, 2,200 cm
which is the characteristic of a caﬁ)oogiﬁge was 5 coé‘?rmsggibg;/llg'?ﬁ R g ‘ﬁ%aegr%:?%@ %Fés
Thermonicoley €6 AR wWaghasetfar FIYIRL (B Stalikty ecyeinslydisg 1 yco T hil letlused tescosity

retention of an aiip@éﬂgrp@yésgfjféw%wgﬂ:J;bvgeg t%@&?%ﬁ%ﬁ@@@é “6RH for 10 100 hours in
17 ; .

a thermo-hygrostat was evalua The reduced viscosity retention of an aromatic polyester

sample when it #a¥%Ratéd &t 226¢ ArdIo0 R for ST RdNFsaE aprassiste tosketwas evaluated.
The hydrolysis sfabilityiof theirgsifgerapositionwas.- 15 evaluated as-acceptahle when the reduced

viscosity retention was 80 % or more and less than 90 %, as excellent when the reduced viscosity

retention was 9G¥ BF hbraHritFi8sS fivdh 85 SARAY AsARfF Bxcdlishnt WhERAhE raBdcdi viskosity

retention was 934100 %120 The redused yiseosiy-(Higpic) was measwedat35C with an Ubbelohde's
viscosity meterin dissolving 1.2 of the sample in 100 m| of a mixed solvent of

tetrachloroethar?e% E{%e%%éﬁglt(%ﬁ!), Shd ﬁ?egfb%u%éa ViSEOsRY FétehtidtFwas obtained from the reduced
viscosity after the treatrmert of 2othesampte bs prumneraipl end thel eedueed:viscosity before the
treatment of the,sample 3s,a denominator, (Dhproduction ofan isocyanate Smell e _pasea
plasticizers. They may be used alone or in combination of
two or more.
The content of the plasticizer is preferably §.01 to
15 30 partsbyweight, more preferably 0.05 to 20 parts by weight,
much more preferably 0.1 to 10 parts by weight based on 100
parts by weight of the polyester (component A). In the
present invention, a crystal nucleating agent and a

plasticizer may be used independently but preferably in

20 combination.

<impact resistance accelerators
The resin composition of the present invention may
contain an impact resistance accelerator. The impact
25 resistance accelerator is not particularly limited as long
as it can be used to improve the impact resistance of a
thermoplastic resin. For example, at least one selected from
the feollowing impact resistance accelerators may be used.
Specific examples of the impact resistance accelerator
30 include ethylene-propylene copolymer,
ethylene-propylene-nonconjugated diene copolymer,
ethylene-butene-1 copelymer, acrylic rubbers,
ethylene-acrylic acid copolymer and alkali metal salts

thereof (so-called “ionomers”), ethylene-glycidyl



When a resin composition containing an aromatic polyester was molten at 300C for 5 minutes and
when a resin 30 composition containing an aliphatic polyester was molten at 260 for 5 minutes,
sensory evaluation was made according to whether a measurer detected an isocyanate smell or not.
When an isocyanate smell was not detected, the resin-gomposition was judged as acceptable. 79 (8)
evaluation of work environment It was judged whether work environment became worse by an

isocyanate small e hot) atcthe time of-prodiping s, restrhgdrapesitien\Whea theperk-eavisonment did

not become worse, it was judged as good. (9) qualitative and quantitative evalyation of production of
el el ¢

isocyanate gas e samep as eéaefg 286C¥or's mifuee glggrrry%rﬂ the qualitative and

guantitative deterplipdtioreofrart $0 isoryanatesgasippthenmal decardpdsitian GC/MS analysis. The
guantitative det%rgﬂg%t%vyg; (g%;ileepl)é uglg?g 6%% ytlccﬂg%ge JBB %% gvn?ﬁancﬁog%anate. GC/MS

Jms Q1000GC K9 ot J td. Was used fo The compounds lsed e present invention
are 15 deséribe@ DelGv FR1EfNl6wirkRPearmpotswe Rprodaded hhd uspa @sdhe cyclic carbodiimide

compound. Pro@i%&?@—%meééﬁéﬁ%%ﬁrgoqigﬁ@ﬁ ggl&%e'\qg\ﬁgﬁga%gene random

copolymer, styrene-butadiene block copolymer,
styrene-butadiene~styrene block copolymer,
styrene-isoprene random copolymer, styrene-isoprene block

i0 copolymer, styrene-lisoprene-styrene block copolymer,
polybutadiene-styrene graft copolymer and
butadiene-acrylonitrile copolymer), pclyisobutylene,
copolymer of iscbutylene and butadiene or isoprene, natural
rubber, Thiokol rubber, polysulfide rubber, polyurethane

15 rubber, polyether rubber and epichleorchydrin rubber.

Further, impact resistance accelerators having
different degrees of crosslinking and various
micro-structures such as cis-structure and trans-gtructure,
and core-shell type multi-layer polymers, each consisting

20  of a core layer and at least one shell layer covering the
core layer, or having adjacent layers made of different
polymers, may also be used.

Whether the (co)polymers listed above are random
copolymers or block copolymers, they may be used as the impact

25 resistance accelerator of the present invention.

The content of the impact resistance accelerator is
preferably 1 to 30 parts by weight, more preferably 5 to 20
parts by weight, much more preferably 10 to 20 parts by weight
based on 100 parts by weight of the polyester (component A) .

30
<otherss

The resin composition of the present invention may

contain a thermosetting resin such as phenol resin, melamine

resin, thermocurable polvester resin, silicone resin or



250-nitrophenol (0.11 mol), 1,2-dibromoethane (0.05 mol), potassium carbonate (0.33 mol) and 200 ml
of N,N-dimethylformamide (DMF) were fed to a reactor equipped with a stirrer and a heater in an N2
atmosphere and reacted at 130C for 12 hours, DMF was removed under reduced pressure, 30 the
obtained solid was dissolved in 200 ml of dicloromethang, and the resulting solution was separated
with 100 ml of water 3 times. An organic layer was dehydrated with 5 g of sodium sulfate and

dichloromethane pasyremaved under reduced pregsres 1@19btain ap dnterpedisie BrodiCctA (itro 80
compound). Then, the jntermediate product A (0,1 mol), 5 palladium carbon (Pd/C) (1 g) and 200

ml of ethanol/dichisromiethahd Tr736 werd féd f0°8 1eaci6r B 8qdiphat viith & SfrreE #5aR5gen
substitution wasicareied bohSiimes; aed acreaction wastcarried sut whike Aydrogen was always

supplied at 25Cl§md teﬁrglr}gted \ghen the ag}%@é ggg%%r gen dﬁ% g%ta %%Egt%%e%a%n nsr?(ereéovr\r/]t;i: r|]:>O|0)I/C

was collected ang ﬁ?[(lalmlx“edﬁl g’oﬁvént%lé)ss%moved, an intetmadi
was obtainéd. antThemyriphenytphodphineldibronsided0. Idrmagl)anhdilbD mbot L2-dishlereethane

were fed to a reaGtqr,¢ iP gg 'tq irrer, a heater and a.dropping funpel in an N2 atmosphere and
stirred. A solution obt:el%%dgby g\gsoﬁ/f]éght e1b in?é%rﬁeﬁ?a%el %rcc?é)ﬁﬂg%g % .bgr%n%ﬁ%r%]al frr%tﬁ lamine
(0.25 mol) in 509fNgfal 2-dichloathnhe Was- gradugilisraddegkdropwise tothesresittindymixtare at
25C. After the epd of addition, a reaction was_carfed out at 70C for 5.hours. Thereafter, the reaction
solution was filﬁgre%qﬁanq the 20 fiItrate%v%asf sgparated.with 100 ?n% o?#a?%{rlg ﬁrr%lééﬁﬁdcﬁga%ic layer
was dehydrated WA 8% 6EsddiGh siffafel B 12-dichictoethafs Washenmoveld wler teduced

pressure tobtaiy ppiintermediate p Cadriphenylphesphine,campqynd). 25T hereafter,
di-tert-butyl dicarbonate (0.11 mol), N,N-dimethy1-4-aminopyridine (0.055 mol) and 150 ml of

dichloromethanEWetB35& tFHTBaétBr dqlippelvRtied Stirrér &id Alr6pFiHG furifel in 5AWND
atmosphere angstirfae.«l,06 i oFsishiaremethang soptainingnhe intsrmediate product 30.C (0.05

mol) dissolved therevl‘? was %’radually added dropwise to the resulting mixture at 25C. After the end of
addition, a reacfioiy Wa&atriéd 3UeTor 12 HOUIS THerBAREP A FHdDHtAineE L) FBARAARE

dichloromethane wds=pyrifiecriocabtainc@GCa = Tha shuatuse of €Clawas ghaeked by MiMRand IR. 81

15 such as bronze powder or aluminum powder. The resgin
composition may still further contain additives including
nitroso-based condensation polyceyelic colorant such as
Naphthol Green B, a nitro-based condensation polycyelic
colorant such as Naphthol Yellow S, an azo-based condensation

20 polycyclic colorant such as Naphthol Red or Chromophthal
Yellow, a phthalocyanine-based condensation polycyclic
colorant such as Phthalocyanine Blue or Fast Sky Blue, or
Indanthrene Blue, and a slidability accelerator such as
graphite or fluororesin. These additives may be used alone

25 or in combination of two or more.

<molded articles

A molded article obtained from the resin composition
of the present invention can be formed by injection molding,

30 extrusionmolding, vacuumor pressure molding or blowmolding.

Examples of the molded article include a pellet, a fiber,
cloth, a fiber structure, a film, a sheet and sheet nonwoven
cloth.

The melt molding method of the pellet of the resin



Production Example 2 cyclic carbodiimide 002 002: MW=516 5 10 15o0-nitrophenol (0.11 mol),
pentaerythritol tetrabromide (0.025 mol), potassium carbonate (0.33 mol) and 200 ml of
N,N-dimethylformamide were fed to a reactor equipped with a stirrer and a heater in an N2
atmosphere and reacted at 130C for 12 hours, DMF was removed under reduced 20 pressure, the
obtained solid was dissolved in 200 ml of dicloromethane, and the resulting solution was separated

with 100 ml of V\L&IﬁfgﬁbﬁmE$oAncﬁTg@m]éC myemars detystiated:with e of seglivpe gufate,and
drchloromethane W oved under red ressure to_qQbtain an intermediate product D 25(n|tro
compound). etﬁe mtger%rcc}% ate pro ]E)O(‘(')nl%?&(){%to/? 68%&%0&|‘58E?93R3f@g) and
400 ml of ethanbléd m:ﬁimmmﬁmmes(]@/&@)erdrere Tedhto Ageastartestippedwiith-a stitker-bydrogen

substitution was,, carried 39 .out 5 ti r(rfl a r%actron was ¢ rrred OL#'[ while.h dro en was always

supplied at 25C and terminated when t & amount o‘-flhycrirogen did nBr §&Sreke ARy rﬂi@reaWhen Pd/C

was collected and the hixed S6lvent Wwasremoveds andneimediate pradutt Ez(afhme camipeund) was
obtained. 82 ltTllesn ém%ﬁn%og&@n&eﬁrb %rgrd(eo(]gglllemgh) and 50 m% éZ -dichloroethane

were fed to a reactor equipped with a stirrer, a eater an ropgng?unne in an l\?fatmosphere and
stirred. A soluticrrebtametiAdissolkinguhe BiRtarireditite biotlucs &Y(01025: | arwktiethylamine
(0.25 mol) in 50;mLef1,2-dichloroethane was gradually added dropwise to the resulting mixture at
25C. After the end of addition, a reaction was carried out at 70C for 5 hours. Thereafter, the reaction
solution was filtered, anfH%fe 10 FRFdteWas'Seperated WitH 40D InIGTEE L STifnes2 Antsrganic layer

was dehydtatedswith 519, 9f sediugrsulfate ad-bh2+dichlorgethane was 1o\ g@ge&der rpHuged

pressure to obtain an intermediate product F (triphenylphosphine compoun
the polyester 1s polylactic’acid, the mold temperature is

preferaply 30°C or higher, more preferably 60°C or higher,
much more preferably 70°C or higher in order to promote the
crystallization and increase the molding cycle of a molded
15 article at the time of injection molding. However, in order
to prevent the deformation of a molded article, the mold
temperature is preferably 140°C or lower, more preferably
120°C or lower, much more preferably 110°C or lower.

These molded articles include housings, electric and

20 electronic parts such as gears, construction members, civil
engineering members, agricultural materials, auto parts
{interior and exterior parts) and parts for daily use.

A fiber and a fiber structure obtained from the resin

composition of the present invention by melt spinning and
25 processing after that can be advantagecusly used.

That is, the polyester {component A} is molten by means
of an extruder type or pressure melter type melt extruder,
weighed by means of a gear pump, filtered in a pack and ejected
from nozzles formed in a spinneret as monofilaments or

30 multifilaments.

The shape and number of spinnerets are not particularly
limited and a circular, atypical, solid or hollow gpinneret
may be used. The ejected yvarn is cooled to be solidified

right away, bundled, applied by a lubricant and wound up.



15Thereafter, di-tert-butyl dicarbonate (0.11 mol), N,N-dimethy1-4-aminopyridine (0.055 mol) and 150
ml of dichloromethane were fed to a reactor equipped with a stirrer and a dropping funnel in an N2
atmosphere and stirred. 100 ml of dichloromethane containing the intermediate product 20 F (0.025
mol) dissolved therein was gradually added dropwise t9 the resulting mixture at 25C. After the end of
addition, a reaction was carried out for 12 hours. A solidgobtained by removing dichloromethane was

purified to obtain&Cz:1 Hae sueise of £G2was confirmedhy, NMR andd R, 25 The. fellowirn
polyesters were used. (15) polyester (Al): aromatic polyester The TR-8580 polyethylene terephthalate

(PET) of Teijin FiB&r > L1 WAEUSR A48 EutEed YREBLWHYE 3L 1 3iRG srhbrdsunmasst its
carboxyl group etreentration and Slestabiifvfohyarelysisiare: shown idlable-dp2) polyester (A2):

aromatic polyestecr. Polybutylene terephthalate (PET) (melting point of 227C, viscosity average
molecular weighat ojf%S,OOO, Tg of 66C) manufactured by Aldrich Co., Ltd. was used. Its 83

reducedvis€ositywas 1.ZI-diigt lbevresulie bfitscoarboxylgroup conegntratienvanesstability te

hydrolysis are shown ingabl%ﬁ. %32’ p&&/ﬁster _A%;C%@i zr{%tic poly%%[er 0.005 part by weight of tin

octylate was added¥o 100 rp%lrts y weig {of ma%ﬁ?a%tureﬁtbytlblﬁsgsttﬁ & Ragaku

Kenkyuusho Coc1 &L adpticad parity ofak00%0) & tany outstreactibrat d:80€ nea ceanton quipped with
a stiring blade in 2 nikiegen AimosnhereJar200u5s, BRASPRoGacid 10 wias added as.2 catalyst
[ [ o] ual [ac

deactivator in an amount of 1.2 times the equivalent of tin octy e,Jiﬁe resi ide Was Temoved at
13.3 Pa, and thé ¥&sidue Vs formadlingd steiipapdbiam polydtlHelivacidePIdaAh Theiobthined

poly(L-lacfig acid)had awueight.average mplecular wejght 1591 152,000, a glass transition

temperature (Tg) of 55C and a melting point of 175C. The results of its carboxyl group concentration
and stability to FRIFBIAR%TE SReWAIATALIE ther pblyedidi Ay talfpalié o lyestars20Rslg(D-lactic
acid) (PDLA) W@@eb@amd_»bgﬁ@ﬂﬁmgowﬂ%neri;@mw%he@@dgﬁﬂn itiops as inihe

to

production of the above polyester (A3) except that L-lactide was change D-lactide (manufactured
by Musashino Kgak8%&hkyuusho Co., Ltd., optical purity of 100%). The obtained

Stretching may be carried out in one stage or two or
15 moremultiple stages, and the draw ratio is preferably 3 times
or more, more preferably 4 times or more, much more preferably
3 €o 10 times in order to manufacture a high-strength fiber.
The draw ratio is preferably selected from 3 to 10 times.
However, when the draw ratio 1s too high, the fiber is
20 devitrified and whitened, whereby the strength of the fiber
is reduced and rupture elongation becomes too small, which
is unpreferred for fiber application.

Preheating for stretching may be carried out by
increasing the temperature of a roll or using a plate-like

25 or pin-like contact heater, a non-contact hot plate or a heat
medium bath. Commonly used means should be uged.

After stretching, a heat treatment is preferably
carried out at a temperature equal to or higher than the glass
transition temperature (Tg) of the polyester (component A}

3¢  and lower than its melting point before winding. Any means
such as a contact type heater or non-contact hot plate may
be used for the heat treatment besgides a hot roller. The
stretching temperature is the glass transition temperature

(Tg) to 170°C, preferably 70 to 140°C, particularly



25 poly(D-lactic acid) had a weight average molecular weight of 151,000, a glass transition
temperature (Tg) of 55C and a melting point of 175C. The results of its carboxyl group concentration
and stability to hydrolysis are shown in Table 1. 30 Example 1 resin composition comprising CC2
After 100 parts by weight of the polyester (A3) was vacuum dried at 110C for 5 hours, supplied from
the first feed port of a double-screw kneader and melt kneaded at a 84 cylinder temperature of 210C

while vacuum eyacuationias eaTied Qui e @ Yentpressursf 43«3 Ra, %é@rﬁk@h&?@*}i of {he cyclic
carbodiimide (CC2) was supplied from the second feed port and melt kneaded with the above
polyester at a 5 R§de ¥empefHidie-of 210C, and the resulting product was extruded into a strand in

a water tank and cut intgra«chip with gCchjp gutier to-ehiaivrag@mpositign gl\glé}gg\g&g@ggstal melting
temperature meas ref@l%DSC of 175C. An iic\)?; anate smell was not detected during the production
of 10 the compo%ﬁlifc%. PIRE t6mpoBitioN WHs IRt 266€ TP & it d) BahseEGAR&te smell
was evaluated asracoeplabletheresultsiaf (r-carhoxykgreupsconcerigicmangd stabiditgto

hydrolysis of this composition are shoywn_in 1. 15 Example 2 resin composition comprising CC1
After 100 parts t%}g V\Ille%h Sf tﬁztgloaﬁ}eé\tl"er (A iy e’ &%}5@&8’?@%‘4*@?%&&?6% part by

[~
n place of t 8
weight of a phospghaté tnetel sati(Adecastab NA1diohABEKACarpoteaticin) 2§ as a crystal nucleating

agent and 0.5 part by wei the, Mi e P- rticulate talc (MAPG6 of Nippon Talc Cq . , Ltd.)
were mixed together bysrr%aérigof%bl\g%%%gﬁar% %répca&&r% dried at h%@%? 15%(5%}5?& r%%%fﬁng
mixture was suppiieddroim fHéfirst fdadusdreoka doublesoiewmdmeaderand st ikneadetdb at a

cvlinder tamperaiyse ghetG,Whis- @t eyacHalion wes ganled aul ata venl flessuls Q13 3 Pa,

1 part by weight of the cyclic carbodiimide (CC1) was supplied from the secon ced Sgr‘%mazrll% melt
kneaded with théaBoveThixkie af adylinter ehipetdtnre bezt0Geand Kiel fesedtingqerdduct was

extruded 30 into-gistrand in amaieh Ank-ARL e IRt chip Wit 2 chip cytter 1o obtain a Gomposition

(M2) having a crystal melting temperature measured by DEC of 175C. An isocyanate smell was

not detected durift§ tHE pRSELERSH bF thel E5iHBESitioR AVRER tFE8EMpoSiieA s 85hfolten at 260C
for 5 minutes, anrisaeyanate smakwasevaluatas s asceptablesd hedgsults of thegarboxyl group

o N A S 10 Y S o R A N TP s e
including sport clething, women’ g clothing and formal wears,
clothing products including cups and pads, living material
products including curtains, carpets, chair covering, mats,
furniture, bags, furniture covering, wall materials, belts

20 and slings, industrial material products including sail
cloth, belts, nets, ropes, heavy fabrics, bags, felts and
filters, car interior products and artificial leather
products.

Fibers and fiber structures comprising the resin

25 composition of the present invention may be obtained from
fibers of the resin composition alone or a mixture of the
fibers and another type of fibers. Examples of the mixture
include a combination of the fiberz and a fiber atructure
made of another type of fibers, combined filament yarn

30 comprising ancther type of fibers, composite false twisted
yarn, blended yarn, long/short composite varn, fluid
prodessaﬂyaxn,coveringyarn,twistedyarn,combinedweave,
combined knitting, pile fabrics, cottonmixing/wadding, ilong

fiber and short fiber mixed nonwoven fablic and felt. When



Comparative Example 1 resin composition comprising linear polycarbodiimide (LA-1) A
composition (M7) having a crystal melting temperature measured by DSC of 174C was obtained in the
same 10 manner as in Example 1 except that the carbodiimide compound was changed to linear
carbodiimide LA-1 (Carbodilite LA-1 of Nisshinbo Industties, Inc.). A strong isocyanate smell was
detected during the production of the composition and the work environment was judged as bad.
When the compesitiohds wapencolterf ai260C dore5 nsndtespgr tdeeyanate=smelt ivas evaluated as

unacceptable. The reRults ofthe cahoxy gionp, ganpentiation and tabilty o ydrolysis of this

composition are shown in Table 1. 20 Example 3 resin composnslon comprising 00 “TCAfter 50 parts
by weight of theRitiyeste(A3) 50 pars Hyikeightiéf thedpolyestér () anoh: 8 peatdiyyweight of a
phosphate meta} 53l (Bdlscastab MAc11.0f ARRKA Gorpaialion were mper (geteg by eans of a

blender, vacuum dried at 25 110C for 5 hours, supplied from the first feed port of a kneader and melt
kneaded af’a cyfifdeEtehfferaffEBPRSDE vHile vacuum evacuation was carried out at a vent

pressure of 13. 3 Pa, 1 parhyweightrofthe cyglis earpodijmide(€G2)yas sypplied from the second

feed port and melt kneaded with 30 the above mixture at a cylinder temperature of 230C, and the

resulting product s EirieRtiHR S Surdnd st & vite iR FrltdifintoEdlp wWit@ehipiétter to
obtain a composiéiae4V13} hawing a steseq:erystal satedS)td09:96, apdia,erystal melting,temperature

of 216C. The work 86 environment was kept good without detecting an isocyanate smell during the

production of tha‘Corposttioh! ¥WHen B ¢St Bosifiot WasHRONET SEI6OE fdris Riifutes, an isocyanate

smell was evaluated asaceeptaleaihesiesulisof thed sathoxytgroup-cancentation-and stability to
hydrolysis of thi_g corg%%séi}il%n are %ow in Table 1, When the amount of an isocyanate gas 18produced
I

o Yy BEMS HI 1By anaR g5 MHER tetebRE. 16 ExkamPle 4 resin

from this compogi):[ic():n was measure
composition comipesing:CE€ 1 form&doimpositivd (i) havingiasteseq anistal satex(8)9£99:%- and a
crystal melting atur oéz 5Cw btained.in the same_manner as jn Ex le 3 except that
the cyclic carbo #%in{e %Oﬁ Wé:;g ﬁsg:e&gﬁhgel\?vgr’k e#]r\]/hi?%nr%l%ht Was %%‘%i%jﬁg%%%%iafﬁ&ﬂ detecting an
isocyanate smedheiuringetielyroductoit obiecdmpusitor. Whinethexxompasitien-wasenalten at 260C

for & minytes, afsepianate smelwas syaluaied as accentiaple: Jhe respits ofile cafbgoroup

concentration and stability to hydrolysis of this 20 composition are shown in en the

content of the cfélidic@idBdifideliThlin the empositioflivas-cheBkedEbByNMR, ftiwas 06 part by
weight based op09narts by weight of ie gmpositien Whenthe amaunt of an.jsocyanate gas

produced from this composition 25 was measured by GC/MS, no isocyanate gas was detected.
Comparative EX&HiBRS EyQit eabddimidediés fefifribed components may be used,

or these components may be melt kneaded together at the time

20 of extrusion molding to be molded. An unstretched film
having few surface defects can be cobtained by mixing an
electrostatic adhesive such as quaternary phosphonium
sulfonate with the molten resin at the time of extruding an
unstretched f£ilm.

25 Further, an unstretched film can alsc be cast molded
by dissolving the resin composition and the additives in a
commeon solvent such as chloroform or methylene dichloride,
casting the resulting solution and drying and solidifying
it.

30 The unstretched film may be stretched monoaxially in
the mechanical flow direction or in a direction orthogonal
to the mechanical flow direction. A biaxially oriented film
can be produced by carrying out sequential biaxial stretching

with rollers and a tenter, simultaneocus biaxial stretching



The procedure of Example 3 was repeated to obtain a resin (M8) having a stereo crystal rate (S) of
100 % and a 30 crystal melting temperature of 217C except that the cyclic carbodiimide (CO2) was not
supplied. The results of the carboxyl group concentration and stability to hydrolysis of this composition
are shown in Table 1. 87 Comparative Example 3 resip.composition comprising linear carbodiimide
(Sb-I) A composition (M9) having a stereo crystal rate (S) of 100and a crystal melting temperature
of 215C was 5 obtaihed ihehé samermanbel as i Example Stexcepththatithe Eathddiimjde kempound

was changed to inear car ggli' |§l 13};)- é@ltélb ol l.of Line, Chemie.Japan Co., Ltd.). A strong
isocyanate smeﬁI was ete%:tet%%uﬁn tlﬂle proﬁjgc%o%]kgfetﬁissggr%%pgg |(I)1r(%P a%n% A %Prrex?}%ujs & must
have been installed.t1® WHereeecomposition Welsahelierf ai 2600 feriS:minutes dars isotipadate smell

was evaluated asuaccrpiabie. The tesilts of theeqlboxorpup pogeenlialion,and siabillty to

hydrolysis of this composition are shown in Table 1, 15 Comparative Example 4 resin compaosition
comprisingTinedr&abadimTida AneE P 1 a Frgokiirrsiisii(M 18) hadriy & steres trystakrate(S) of 98
96. and a crystal meling-tamparature 0h343E was ablainegdya the samemapner.asin Example 3

except that the carbodiimide 20 compound was changed to linear carbodiimide LA-1 (Carbodilite LA-1
of Nisshinbo Industries, THE) FA 'St Gy G anate ShRIPHAES tletedted HaFihgRNBgFodaciBaDf this

composition anc asradr exhadstempuskRravenbeerinsiadedWhenthe eompaesifonwas Laelten at
260C for 5 minutes, an, 25 jsocyanate smell was evaluated as unacceptable. The results of the

carboxy! group E8¥centiatioh AT Stability 3 Rydroly s olthidc6MpbEiTian are ghehrrintidfe 1.

When thezamount: oftansisocyanate:gasspodaced fromathis Tanpositien was measurethbyn GC/MS, 430
ppm of an isocyangteeKSO gqtric\J/ecllgl‘rom LA;fl was deteited. Eéam le 5 resin composition comprising

CC2  After 100 pars by Wefght ot the b3l St Al waR va OriedCdt T16& P8 Htrs,

supplied from thecfirsts88eed port ofja doublescreieRneader andomelt khpaded:-at a-eyinger
temperature of 270C while vacuum evacuation was carried out at a vent pressure of 13.3 Pa, 1.5 parts
by weight of the cyclic carbodiimide (002) was supplied from the second 5 feed port, melt kneaded
with the above pelgastéeat a cylinder temperature of 270C, and the resulting product was extruded

into a strangl in a water fank and gut jato.a chinwith. a chin.cyter fo obtain a gompgsition (MS). An
isocyanate smell was not detected during the production of the composition.
illustrate the present invention. Characteristic
properties were measured by the following methods.
(1} weight average molecular weight (Mw) and number average
molecular weight (Mn)

20 The weight average molecular weight and number average
molecular weight of a polymer were measured by gel permeation
chromatography (GPC) and calculated in terms of standard
polystyrene.

GPC measurement was carried out by using the following

25 detector and columng, letting a chloroform eluant flow at
a temperature of 40°C and a flow rate of 1.0 ml/min, and
injecting 10 pl of a sample having a concentration of 1 mg/ml
(chioroform containing 1 % of hexafluoroiscpropancl) .
Detector: RID-6A differential refractometer of Shimadzu

30 Corporation
Column: TSKgelG3CO00HXL, TSKgelG4000HXL and TSKgelG5000HXL
and TSKguardcokumnHXL-L of Tosch Corporation are connected
in series, or TSKgelG2000HXL, TSKgelG3000HXL and

TSKguardcokumnHXL-1, are connected in serieg.



10 When the composition was molten at 300C for 5 minutes, an isocyanate smell was evaluated as
acceptable. The results of the carboxyl group concentration and stability to hydrolysis of this
composition are shown in Table 1. 15 Comparative Example 5 resin composition comprising linear
carbodiimide (LA-1) A composition (M11) was obtgied in the same manner as in Example 5
except that the carbodiimide compound was changed to linear carbodiimide LA-1 (Carbodilite LA-1 of
20 Nisshinbo Indstries dachoAstrongdsecyamatessrel wasrdetected during the production of this

composition and an air exhauster lésgféqyeé%g installed, When the cogmposition was, molten at
300C for 5 minutes, an isocyanatémsme | was e\%wﬁgt%zﬁgaslﬁn&%aé}ﬁ Able, ecr]é%tsﬂ%lé of {heacarboxyl
group 25 concehtraticroand Stebiliy teAydhsiséfithis-esmpagitiorare shewn In Table:d.dexample 6

resin compositig compusiTCLSE2Afer, 190 pats by elal f (e Rplyester (A2) Was 30 vaguum

dried at 110C for 5 hours, supplied from thefirst feed port of a double-screw kneader and melt
kneaded at®a cylif@erd@fferature of 270C while vacuum evacuation was carried out at a vent

pressure of 13.3(Rq, 2 partshyueight.atthe gyclic carhodiimide (GC2) was sypplied from the second

89 feed port and melt kneaded with the above polyester at a cylinder temperature of 270C, and the
resulting product was &xXtr(ied intted s&aAd FFERREETERR and cut into a chip with a chip cutter to

obtain a composition (Mg3.cAn-brisocyanaie smellrwas nehdatected during the praduction of the
composition. When the composition was molten at 300C for 5 minutes, an isocyanate smell was

evaluated as acCERtable orii@ TEsUHS Y R CatbokyPdrdtp CoRBFEENER dhtrstabiigtoRdtolysis of

this compositioro@re shownilinTabte t-&fen gas stream in a first cycle in order
to measure its glass transition temperature (Tqg),
stereocomplex-phase polylactic acid crystal melting
temperature (Tm*), stereocomplex-phase polylactic acid
crystal melting enthalpy (AHms) and homo-phase polylactic

15 acid crystal meting enthalpy {(AHmh).

The crystallization start temperature {(Tc*) and
crystallization temperature (T¢) were measured by quickly
cooling the above measurement sample and then carrying out
the seccnd cycle measurement under the same conditions. The

20 stereo crystal rate was obtained from the
stereocomplex-phase and homo-phase polylactic acid crystal
melting enthalpies obtained by the above measurement based
on the following eguation (ii).

S = [AHms/{AHmh + AHms)] x 100 (id)

25 (AEms is the melting enthalpy of the stereccomplex-phase
crystal and AHmh is the melting enthalpy of the homo-phase
polylactic acid crystal.)

(4) Identification of cyclic carbodiimide structure by NMR
and quantitative determination of cyclic carbodiimide

30 in polyester composgition

The synthesized cyclic carbodiimide compound was
confirmed by 'H-NMR and C-NMR. The JNR-EX270 of JEOL Ltd.
was used for NMR. Heavy chloroform was used as the solvent.

(5) identification of carbodiimide skeleton of cyclic
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carbodiimide by IR

The existence of the carbodiimide skeleton of the
synthesized cyclic carbodiimide compound at 2,100 to 2,200
cm™t which is the characteristic of a carbodiimide wag

5 confirmedby FT~-IR. The Magna-750 of Thermonicoley Co., Ltd.
was used for FT-IR.
(6) stability to hydrolysis

The reduced viscosity retention of an aliphatic
polyester sample when it was treated at 80°C and 95 %RH for

10 100 hours in a thermo-hygrostat was evaluated.

The reduced visgcosgity retention of an aromatic
polyester sample when it was treated at 120°C and 100 %RH
for 50 hours in a presgsure cooker was evaluated.

The hydrolysis stability of the resin compositicon was

15 evaluated as acceptable when the reduced viscosgsity retention
was 80 % or more and less than 90 %, as excellent when the
reduced vigcosity retention was 90 % or more and less than
95 % and as very excellent when the reduced viscogity
retention was 95 to 100 %.

20 The reduced viscosity (nNspy/.) was measured at 35°C with
an Ubbelohde’s viscosity metering tube by digsolving 1.2 mg
of the sample in 100 ml of a mixed solvent of tetrachloroethane
and phenol (6/4), and the reduced viscosity retention was
obtained from the reduced viscosity after the treatment of

25 the sample as a numerator and the reduced viscosity before
the treatment of the sample ag a denominator.

{(7) production of an isocyanate smell

When a resin composition containing an aromatic
polyester was molten at 300°C for 5 minutes and when a resin

30 composition containing an aliphatic polyester was molten at
260° for 5 minutes, sensory evaluation was made according
to whether a measurer detected an isocyanate smell or not.

When an isocyanate gmell was not detected, the resin

composition was judged ag acceptable,
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{8) evaluation of work environment
It was judged whether work environment became worse
by an isocyanate small or not at the time of producing a resin
compogiticn. When the work environment did not become worse,
5 it was judged as good.
{9) qualitative and quantitative evaluation of production
of ismocyanate gas
The sample was heated at 260°C for 8 minutes to carry
out the gqualitative and quantitative determination of an
10 isccyanate gas by thermal decomposition GC/MS analysis. The
quantitative determination was made by using an analytical
curve formed with an isocyanate. GC/MS Jms Q1000GC K9 of
JEOL Ltd. was used for GC/MS.
The compounds used in the present inventicn are
15 described below. The following compounds were produced and

uged as the cyclic carbediimide compound.

Production Example 1: cyclic carbodiimide CC1
CCl: MW=252

20 T

25 O-nitrophenol (0.11 mol}, 1,2-dibromoethane (0.05
mol), potassium carbonate (0.33 mol} and 200 ml of
N,N-dimethylformamide (DMF) were fed to a reactor eguipped
with a stirrer and a heater in an N, atmosphere and reacted
atl30°€for:ﬁ2hours,DMFwasremovedunderreducedpressure,

30 the cbtained solid was dissolved in 200 ml of dicloromethane,
and the resulting solution was separated with 100 ml of water
3 times. An organic layer was dehydrated with 5 g of sodium
sulfate and dichloromethane was removed under reduced

pressure to obtain an intermediate product A (nitro
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compound) .

Then, the intermediate product A (0.1 mol), 5 %
palladium carbon (Pd/C) (1 g) and 200 ml of
ethanol/dichloromethane (76/30) were fed to a reactor
equipped with a stirrer, hydrogen substitution was carried
out 5 times, and a reaction was carried out while hydrogen
was always supplied at 25°C and terminated when the amount
of hydrogen did not decrease any more. When Pd/C was
collected and the mixed solvent was removed, an intermediate
product B {amine compound) was obtained.

Then, triphenylphosphine dibromide (0.11 mol) and 150
ml of 1,2-dichloroethane were fed to a reactor equipped with
a stirrer, a heater and a dropping funnel in an N, atmosphere
and stirred. A solution obtained by dissolving the
intermediate product B (0.05 mel) and triethylamine (0.25
mol) in 50 ml of 1,2-dichloroethane was gradually added
dropwise to the resulting mixture at 25°C. After the end
of addition, a reaction was carried out at 70°C for 5 hourg.
Thereafter, the reaction solution was filtered, and the
filtrate was separated with 100 ml of water 5 times. 2an
organic layer was dehydrated with 5 g of sodium sulfate and
1,2-dichlorcethane was removed under reduced pressure to
obtain an intermediate product C (triphenylphosphine
compound) .

Thereafter, di-tert-butyl dicarbonate (0.11 mol),
N,N-dimethyl-4-aminopyridine (0.055 mol) and 150 ml of
dichloromethane were fed to a reactor equipped with a stirrer
and a dropping funnel in an N; atmosphere and stirred. 100
ml of dichloromethane containing the intermediate product
C (0.05 mol) dissolved therein was gradually added dropwise
to the resulting mixture at 25°C. After the end of addition,

a reaction was carried out for 12 hours. Thereafter, a solid

‘obtained by removing dichloromethane was purified to obtain

CCl. The structure of CCl was checked by NMR and IR.
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Production Example 2 cyclic carbodiimide ©C2

CC2: MW=516

N N

o-nitroghenol (0.11 mol), pentaerythritol
tetrabromide (0.025 mol), potassium carbonate (0.33 mol) and
200 mi of N,N-dimethylformamide were fed to a reactor
equipped with a stirrer and a heater in an N, atmosphere and
reacted at 130°C for 12 hours, DMF was removed under reduced
rressure, the cbtained sclid was dissolved in 200 ml of
dicloromethane, and the resulting solution was separated
with 100 ml of water 3 times. Anorganic layer was dehydrated
with 5 g of sodium sulfate and dichlorcomethane was removed
under reduced pressure to cbtain an intermediate product D
(nitro compound) .

Then, the intermediate product D (0.1 mol), 5 %
palladium carbon (Pd/C} (2 g) and 400 ml of
ethancl/dichloromethane (70/30) were fed to a reactor
equipped with a stirrer, hydrogen substitution was carried
out 5 times, and & reaction was carried out while hydrogen
wag always supplied at 25°C and terminated when the amount
of hydregen did not decrease any more. When PJd/C was
collected and the mixed solvent was removed, an intermediate

product E (amine compound) was obtained.
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Then, triphenylphosphine dibromide (0.11 mol) and 150
mi of 1,2-dichloroethane were fed to a reactor eguipped with
a stirrer, a heater and a dropping funnel in an N, atmosphere
and stirred. A solution obtained by dissclving the
intermediate product E (0.025 mol) and triethylamine (0.25
mol) in 50 ml of 1,2-dichlorocethane was gradually added
dropwise to the resulting mixture at 25°C. After the end
of addition, a reaction was carried out at 70°C for 5 hours.
Thereafter, the reaction solution was filtered, and the
filtrate was separated with 100 ml of water 5 times. AR
organic layer was dehydrated with 5 g of scedium sulfate and
1,2-dichloroethane was removed under reduced pressure to
obtain an intermediate product F (triphenylphosphine
compound) .

Thereafter, di-tert-butyl dicarbonate (0.11 mol),
N,N-dimethyi-4-aminopyridine (0.055 mol) and 150 ml of
dichloromethane were fed to a reactor eguipped with a stirrer
and a dropping funnel in an N; atmosphere and stirred. 100
ml of dichloromethane containing the intermediate product
F (0.025 mol) dissolved therein was gradually added dropwise
to the resulting mixture at 25°C. After the end of addition,
a reaction was carried out for 12 hours. A solid obtained
by removing dichloromethane was purified to obtain CC2. The
structure of CC2 was confirmed by NMR and IR.

The following polyesters were used.

(1) polyester (Al): aromatic polyester

The TR-8580 polyethylene terephthalate (PET) of Teijin
Fiber Co., Ltd. was used. Its reduced viscosity was 0.35
dl/g. The results of its carboxyl group concentration and
stability to hydrolysis are shown in Table 1.

(2) polyester (A2): aromatic polyester

Polybutylene terephthalate (PBT) (melting point of

227°C, viscosity average molecular weight of 38,000, Tg of

66°C} manufactured by Aldrich Co., Ltd. was used. Its
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reduced viscosity was 1.21 dl/g. The results of its carboxyl
group cecncentration and stability to hydrolysis are shown
in Table 1.
(3) polyester (A3): aliphatic polyester
5 0.005 part by weight of tin octylate was added to 100
parts by weight of L-lactide (manufactured by Musashino
Kagaku Kenkyuusho Co., Ltd., optical purity of 100 %) to carry
out a reaction at 180°C in a reactor guipped with a stirring
blade in a nitrogen atmosphere for 2 hours, phosphoric acid
10 was added as a catalyst deactivator in an amount of 1.2 times
the equivalent of tin octylate, the residual lactide was
removed at 13.3 Pa, and the residue was formed into a chip
to obtain poly(L-lactic acid) (PLLA). The obtained
poly (Li-lactic acid) had a weight average molecular weight
15 of 152,000, a glass transition temperature (Tg) of 55°C and
a melting point of 175°C. The results of its carboxyl group
concentration and stability to hydrolysis are shown in Table
1.
(4) polyester (A4): aliphatic polyester
20 Poly(D-lactic acid) (PDLA) was obtained by carrying
out polymerization under the same conditions as in the
production of the above polyester (A3) except that L-lactide
was changed to D-lactide (manufactured by Musashino Kagaku
Kenkyuusho Co., Ltd., optical purity of 100 %). The obtained
25 poly(D-lactic acid) had a weight average molecular weight
of 151,000, a glass transition temperature (Tg) of 55°C and
a melting point of 175°C. The results of its carboxyl group
concentration and stability to hydrolysis are shown in Table
1.
30
Example 1 resin composition comprising CC2
After 100 parts by weight of the polyester (A3) was
vacuum dried at 110°C for 5 hours, supplied from the first

feed port of a double-screw kneader and melt kneaded at a
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cylinder temperature of 210°C while vacuum evacuation was
carried out at a vent pressure of 13.3 Pa, 1 part by weight
of the cyclic carbodiimide (CC2) was supplied from the second
feed port and melt kneaded with the above polyester at a
5 cylinder temperature of 210°C, and the resulting product was
extruded into a strand in a water tank and cut into a chip
with a chip cutter to obtain a composition (M1) having a
crystal melting temperature measured by DSC of 175°C. 2n
isocyanate smell was not detected during the production of
10  the composition. When the compogition was molten at 260°C
for 5 minutes, an isocyanate smell was evaluated as
acceptable. The results of the carboxyl group concentration
and stability to hydrolysis of this composition are shown
in Table 1.
i5
Example 2 resin composition comprising CC1
After 100 parts by weight of the polyester (A4) inplace
of the polyester (A3) in Example 1, 0.3 part by weight of
a phosphate metal salt (Adecastab NA-11 of ADEKA Corporation)
20 as a crystal nucleating agent and 0.5 part by weight of the
Micro Ace P-6 particulate talc (MAP6 of Nippon Talc Co., Ltd.)
were mixed together by means of a blender and vacuum dried
at 110°C for 5 hours, the resulting mixture was supplied from
the first feed port of a double-screw kneader and melt kneaded
25 at a cylinder temperature of 210°C while vacuum evacuation
was carried out at a vent pressure of 13.3 Pa, 1 part by weight
of the cyclic carbodiimide (CCl) was supplied from the second
feedport and melt kneaded with the above mixture at a cylinder
temperature of 210°C, and the resulting product was extruded
30 into a strand in a water tank and cut into a chip with a chip
cutter to cobtain a composition (M2} having a crystal melting
temperature measured by DSC of 175°C,
An isocyanate smell was not detected during the

production of the composition. When the composition was
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molten at 260°C for 5 minutes, an isocyanate smell was
evaluated as acceptable. The results of the carboxyl group
concentration and stability to hydrolysis of this

composition are shown in Table 1.

Comparative Example 1 resin composition comprising linear
polycarbodiimide (LA-1)
A compesition (M7) having a crystal melting
temperature measured by DSC of 174°C was obtained in the game
10 manner as in Example 1 except that the carbodiimide compound
was changed to linear caybodiimide LA-1 (Carxbedilite LA-1
of Nisgshinbo Industries, Inc.). A strong isocyanate smell
was detected during the production of the composition and
the work environment was judged as bad. When the composition
15 was molten at 260°C for 5 minutes, an isocyanate smell wasg
evaluated as unacceptable. The results of the carboxyl group
concentration and stability to hydrolysis of this

composition are shown in Table 1.

20 Example 3 resin composition comprising CC2
After 50 parts by weight of the polyester (A3), 50 parts
by weight of the polyester (A4) and 0.3 part by weight of
a phosphate metal salt (Adecastab NA-11 of ADEKA Corporation)
were mixed together by means of a klender, vacuum dried at
25 110°C for 5 hours, supplied from the first feed port of a
kneader and melt kneaded at a cylinder temperature of 230°C
while vacuum evacuation was carried out at a vent pressure
of 13. 3 Pa, 1 part by weight of the cyclic carbediimide (CC2)
was supplied from the second feed port and melt kneaded with
30  the above mixture at a cylinder temperature of 230°C, and
the resulting product was extruded into a strand in a water
tank and cut into a chip with a chip cutter to obtain a
composition {M3) having a stereo crystal rate (8) of 100 %

and a crystal melting temperature of 216°C. The work
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environment was kept good without detecting an isocyanate
smell during the production of the composition. When the
composition was molten at 260°C for 5 minutes, an isocyanate
smell was evaluated as acceptable. The results of the

carboxyl group concentration and stability to hydrolysis of
this composition are shown in Table 1. When the amount of
an isocyanate gas produced from this composition was measured

by GC/MS, no isocyanate gas was detected.

Examplie 4 resin composition comprising CC1

A composition (M4) having a stereo crystal rate (8)
of 99 ¥ and a crystal melting temperature of 215°C was obtained
in the same manner as in Example 3 except that the cyclic
carbodiimide (CCl) was used. The work environment was kept
good without detecting an isocyanate smell during the
production of the composition. When the composition was
molten at 260°C for 5 minutes, an isocyanate smell was
evaluated as acceptable. The results of the carboxyl group
concentration and stability to hydrolysis of this
composition are shown in Table 1.

When the content of the cyclic carbodiimide {(CC1) in
the composition was checked by NMR, it was 0.6 part by weight
based on 100 parts by weight of the composition. When the
amount of an isocyanate gas produced from this composition

was measured by GC/MS, no igocyanate gas was detected.

Comparative Example 2 cyclic carbodiimide-free resin

The procedure of Example 3 wag repeated to obtain a
resin (M8) having a stereoc crystal rate (8) of 100 % and a
crystal melting temperature of 217°C except that the cyclic
carbodiimide (CC2) was not supplied. The results of the
carboxyl group concentration and stability to hydrolysis of

this composition are shown in Table 1.
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Comparative Example 3 resin composition comprising linear
carbodiimide (Sb-1)

A composition (M%) having a stereo crystal rate (8)
of 100 % and a crystal melting temperature of 215°C was
obtained in the same manner as in Example 3 except that the
carbodiimide compound was changed to linear carbodiimide
Sb-I (Stabacsol I of Line Chemie Japan Co., Ltd.}. A strong
isocyanate smell was detected during the production of this
composition and an air exhauster must have been installed.
When the composition was molten at 260°C for 5 minutes, an
isocyanate smell was evaluated as unacceptable. The results
of the carboxyl group concentration and stability to

hydrolysis of this composition are shown in Table 1.

Comparative Example 4 resin composition comprising linear
carbodiimide (LA-1)

A composition (M10) having a stereo crystal rate (S)
of 98 ¥ and a crystal melting temperature of 213°C was obtained
in the same manner as in Example 3 except that the carbodiimide
compound was changed to linear carbodiimide LAa-1
(Carbodilite LA-1 of Nisshinbo Industries, Inc.). A strong
isocyanate smell was detected during the production of this
composition and an air exhauster must have been installed.
When the composition was molten at 260°C for 5 minutes, an
isccyanate smell was evaluated as unacceptable. The results
of the carboxyl group concentration and stability to
hydrolysis of this composition are shown in Table 1. When
the amount of an isocvanate gas produced from thig
composition was measured by GC/MS, 430 ppm of an isocyanate

derived from LA-1 was detected.

Example 5 resin composition comprising CC2
After 100 parts by weight of the polyester (Al) wasg

vacuum dried at 110°C for 5 hours, supplied from the first
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92 Effect of the Invention According to the present invention, an end of a polyester can be sealed
with a cyclic carbodiimide compound without liberatingzgh isocyanate compound. As a result, the 5

production of a bad smell from a free isocyanate compound
feed port of a double-screw kneader and melt kneaded at a

cylinder temperature of 270°C while vacuum evacuation was
carried out at a vent pressure of 13.3 Pa, 1.5 parts by weight
of the cyclic carbodiimide (CC2) was supplied from the second

5 feedport, melt kneaded with the above polyester at a cylinder
temperature of 270°C, and the resulting product was extruded
into a strand in a water tank and cut into a chip with a chip
cutter to cobtain a compesition (M5). An isocyanate smell
was not detected during the production of the composition.

10 When the composition was molten at 300°C for 5 minutes, an
isocyanate smell was evaluated as acceptable. The results
of the carboxyl grecup concentration and stability to

hydrolysis of this composition are shown in Table 1.

15 Comparative Example 5 resin composition comprising linear
carbodiimide (LA-1)}

A composition (M11) was obtained in the same manner
as in Example 5 except that the carbodiimide compound was
changed to linear carbodiimide LA-1 (Carbodilite LA-1 of

20 Nisshinbo Industries, Inc.). A strong isocyanate smell was
detected during the production of this composition and an
air exhauster must have been installed. When the composition
was molten at 300°C for 5 minutes, an isocyanate smell was
evaluated as unacceptable. The results of the carboxyl group

25 concentration and stability to hydrolysis of this

composition are shown in Table 1.

Example 6 resin composition comprising CC2
After 100 parts by weight of the polyester (A2) was
30  wvacuum dried at 110°C for 5 hours, supplied from the first
feed port of a double-screw kneader and melt kneaded at a
cylinder temperature of 270°C while vacuum evacuation was
carried out at a vent pressure of 13.3 Pa, 2 parts by weight

of the cyeclic carbodiimide (CC2) was supplied from the second



can be suppressed and work environment can be improved. When an end of a polyester is sealed
with a cyclic carbodiimide compound, an isocyanate group is formed at the end of the polyester and
the molecular weight of the polyester 10 can be increased by the reaction of the isocyanate group. The
cyclic carbodiimide compound also has the function ofgapturing a free monomer and a compound
having an acid group in the polyester. Further, according to the present invention, since the cyclic
carbodiimide cobfigtsunadias @18 cyelidstrnaars it cantdeat ha emdarelepalimers-riildondition as
compared with & jnealcarhodipide;coppouad, Tpecdierence betueen ajlineat cabadiide
compound and acyclic carbodiimide compound in the end-sealing reaction mechanism is described
below. 20When&¥é TiHe@carbbgiimide éampoiid IRTNEC=ReRE) Brwbetids antendrsedling agent

for a polyester having a terminal aarkexy! grou, @reaction.repsesented by the following formula takes
place. In the formula, W is the main chain of the polyester. An amide group is formed at an end of the

25 polyester throEgR ¥FBaEorr Betveditfhé e A CaftoRmMide chth SR BRG T Eamoxgt group,
and an isocyanate<armpgitng (RINCO) igdirerated. WWEQQH R 1aNSCaNR2:1440- YA LONH-R2
+ RINCO Meanwhile, when the cyclic carbodiimide compound is 30 used as an end- sealing agent for
a polyester having'a ferfiaf t&ithofyt gréqs e ratfiof Pepres¥Rte dBAhEFoMSiAG formula takes
place. It is undeistoed thaian.isocyanate gratp ¢ INCR)ds fasmeghag anepd ehthepalyesten via an
amide group through a reaction between the cyclic carbodiimide 93 compound and the carboxyl group
and that an isoc%/%%at?'ztgf)brﬁé&&ﬁd }Esong‘{}ffgjé?gtga .l\ﬁ/'tﬁf()lé +CREE %Eﬁﬁxbémfﬁﬁw:o (in the
above forhiula, hisTadivalent to tetravalent bond 5 group which is selected from an aliphatic group, an
alicyclic group, an aromatic group or a combination of these and may contain a heteroatom or a
substituent.)



Industrial Applicability 10The resin composition of the present invention is useful as a raw material for
various molded articles. 94 CLAIMS 1. A resin composition comprising a polyester (component A)
and a compound including a cyclic structure having one 5 carbodiimide group whose first nitrogen and
second nitrogen are bonded together by a bond group gddmponent B). 2. The resin composition

according to claim 1, whetein the numbe((]cfuqtnms forrhing the cydlic trycture of the 10 component B
is 8to 50. 3. The resin com@sitioﬁ accarding to.claim| 1, Wherein tkgg 38:I ¢ structure of the
component B is represenigej by thé*following formula (1): I5 N-C=-N(1)@wherein Q is a divalent to
tetravalent bond group Whi¢his sgtected from an aliphatic group;an-a lic group, an aromatic group
or a combination of the.s%and rngy cgntain az2 )Qeteroatom oria spbstituent. 4. The resin composition
according to claim 3, wherein;Q 8 a diy agbentr_tio tetravalent-bond gropp répresented by the following
form - - B8) = O SN e
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x3 95 wherein Arl and Ar2 are each independently a divalent to tetravalent aromatic group having 5 to
15 carbon atoms and may contain a heteroatom or a substituent, Rl and R2 are each independently a
divalent to tetravalent aliphatic group 5 having 1 to 20 carbon atoms, a divalent to tetravalent alicyclic

group having 3 to 20 carbon atoms a combination thergaf, or a combination of the aliphatic group, the

alicyclic group and a divalent to tetravalent aromatic group having 5 to 15 carbon atoms, and may

y a divalent to tetravalent

nt allicyclic group having 3 to 20

DN atoms or a combination
of O to 10, k is an integer of
ng unit may differ from

p having 1 to 20 carbon

rbon toms, a divalent to tetravalent

may contain a heteroatom

Ar'l Ar2, RI, R2, X2, X2 and X3

2,R1, R2, X', X2 and X3 is
f Arl, Ar2A2 and X'is a

contain a heteroatom 10 gria substituent; i aqu XParg eachrmdepengent
aliphatic group having 1 to 20 carbon atoms, a/divalent to tetravale
carbon atoms, a divalentgﬁo tefravaient ag)rnﬁtlu group havihg 5 tp 1@ c¢agb
thereof, and may contajn 15 & hetétoatom ora|substituent;’s ig an linteg&r
0 to 10, with the proviso that when s or|k is|2 or mare, Xl or X2|as a recurr
another X' or X2, respectively, X3,1s a divalent fo tetravalent aljphatic grou
atoms, a divalent to 20 tetravale e aligycllc group,havirg 3 to 20 c3
aromatic group having 5 &0 15¢ %Eboﬁtoms ar aeombjnation theyea, arggj
or a substituent, with thebf)roﬁlsoghatﬂmﬁn Qis % divalentcbond Grotip
are all divalent 25 groups; when @ ista tervalent bond group, one of Arl, At
a tervalent group, and when-Q-js-a ,% L-R2--tetravalen
tetravalent group, or tworof the Tﬁf%tréjervalent groups.
1, wherein the compou n%inc{:jl\u ifig %cyehc structure, a
following formula (2): 964 (2)= whigreih Qg isa diva lgn
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position according to claim
s represented by the
is selected from

Example C.Ex.:Comparative Example
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an aliphatic group, an alicyclic group, an aromatic group or a combination of these and may contain a
heteroatom or 5 a substituent. 6.The resin composition according to claim 5, wherein Qa is a divaler!t
bond group represented by the following formula (2-1), (2-2) or (2-3): 10 Aral 0X310 xa3 n wherein
Aral, Ara2,nn a2 nvalv2vna3 and k are identical 1840 Arl, Ar2,, R2, X2, X2, X3, s and k in the
above formulas (1-1) to (1-3), respectively. 7.The resin composition according to claim 5, wherein
the compound iddidding acdyclibstriictuesisismoompound 20 represented by the following formula

(2-1-1): According to the pregent invention, an end of a
polyester can be sealed with a cyclic carbodiimide compound
without liberating an isocyanate compound. As a result, the

5 production of a bad smell from a free isocyanate compound
can be suppressed and work environment can be improved.
When an end of a polyester is sealed with a cyclic
carbodiimide compound, an isocyanate group is formed at the
end of the polyester and the molecular weight of the polyester

10 can.be increased by the reaction of the isocyanate group.
The cyclic carbodiimide compound also has the Ffunction of
capturing a free monomer and a compound having an acid group
in the polyester. Further, according to the present
invention, since the cyclic carbodiimide compound has a

15 cyclic structure, it can seal an end under a more mild
condition as compared with a linear carbodiimide compound.

The difference between a linear carbodiimide compound
and a cyclic carbodiimide compound in the end-sealing
reaction mechanism is described below.

20 When the linear carbodiimide compound (R;-N=C=N-R,) is
used as an end-sealing agent for a polyester having a terminal
carboxyl group, a reaction represented by the following
formula takes place. In the formula, W is the main chain
of the polyester. An amide group is formed at an end of the

25 polyester through a reaction between the linear carbodiimide
compound and the carboxyl group, and an isocyanate compound
(R;:NCO) is liberated.

W~ COOH +  Ry—N=C=N—R, —B W~ CONH~R, + RyNCO
Meanwhile, when the cyclic carbodiimide compound is

30 usedasanend-sealingagent for a polyester having a terminal
carboxyl group, a reaction represented by the following
formula takes place. It 1s understood that an isocyanate
group (-NCO) is formed at an end of the polyester via an amide

group through a reaction between the cyclic carbodiimide



97 having 5 to 15 carbon atoms which may be substituted, and Xal is an alkylene group having 1 to 20
carbon atoms. 8.The resin composition according to claim 5, wherein 5 the compound including a
cyclic structure is a compound represented by the following formula (2-1-1a): (2-1-1a) wherein Rq
and Er are each independently a hydrogen atom or 10sn alkyl group having 1 to 20 carbon atoms,
and Xal is an alkylene group having 1 to 20 carbon atoms. 9. The resin composition according to
claim 1, whereirrthreccompounetintiveimpaioyelicistaicture asthetdompanent 46 Brisrepeesented by
the following formuy &?C?n@bT,@ I}% Cllgggyghceégm Qb is a tervalent bond group which is selected
from an aliphatic group, an alicyclic group, an aromatic group 20 or a combination of these and may
contain a heteroatom or a substituent, }s rrier supportlng the cyclic structure.  10. The

resin compositio;ageRIEIAIq claim 9, wherein 25 Qb is-a-terviilent hond-yialidHep@sented by the
following formula (3-1), (3-2) or (3-3):

{in the above formula, Q is a divalent to tetravalent bond
5 group which is selected froman aliphatic group, an alicyclic
group, an aromatic group or a combination of these and may

contain a hetercatom or a substituent.)

Industrial Applicability
10 The resin composition of the present invention ig

useful as a raw material for various molded articles.



(3-2). x, (3-3) wherein Arhl, Arb2, Rh', Rh', Xhi, XL,2,3 s and k are identical to Arl, Ar2, RI, R2, X,
X2, X', s and k in the above formulas (1-1) to (1-3), respectively, with the proviso that one of them is a
tervalent group. 10 11.The resin composition according to claim 9, wherein Y is a single bond, a
double bond, an atom, an atom group or a polymer. 12,7he resin composition according to claim 1,
wherein 15 the compound including a cyclic structure as the component B is represented by the
following formula (4): N C =- N(4) wherein Q, is a teté@av#fent bond group which is selected from 20 an
aliphatic group, an alicyclic group, an aromatic group or a combination of these and may contain a

heteroatom, and ‘
1. A regin composition comprising a polyester (component

A) and a compound including a cyclic structure having one
5 carboediimide group whose first nitrogen and second nitrogen

are bonded together by a bond group (component R).

2. The resin composition according to claim 1, wherein
the number of atoms forming the cyclic structure of the

18 component B is 8 to 50.

3. The resin composition according to claim 1, wherein
the cyclic structure of the component B is represented by
the following formula (1}:

15

=—=C-—=N (1)

wherein @ is a divalent to tetravalent bond group which is
selected from an aliphatic group, an alicyclic group, an
aromatic group or a combination of these and may contain a

20 hetercatom or a substituent.
4 . The resin composition according to claim 3, wherein

Q is a divalent to tetravalent bond.group represented by the

following formula (1-1) - or -3}

{ o—x@—}oﬂw—Arzm
25 {i-1)
waf—éo———x?* O—R%—-
k

X (1-3)



Z1 and Z2 are each a carrier supporting the cyclic structure. 99 formula (4-1), (4-2) or (4-3): wherein
Arca’, my, RO1, R02, x01, X02, X03, s and k are identical to Arl, Icr2, RI, R2, xl, x2, )(3, s and k in the
above formulas  (1-1) to (1-3), respectively, with the proviso that one of them is a tetravalent group,
or two of them are tervalent 10 groups. 14. The resin ggmposition according to claim 12, wherein Z'
and Z2 areeach independentIY a single bond, a double bond, an atom, an atom group or a polymer. 15
15. The resin conigasitioh accorii wrclaima 2e adlerdindieeeompoby ircluting eoyclic structure is

a compound represented ny,fpe Jolloying fogmula (4gl-l )., wherein ' &%g%a%%rﬁ@yéﬁ&o“p
having 1 to 20 carbon atoms, and Arcl, Ar02; Arc" and Ar04 are each |ndelpen entzy an arylene group
having 5 to 15 cBfbof afdmsd WiRichGh&ay Bt P00 UstRiedt ituent, R” and R” are each

independently a divalent to tetravalent aliphatic group
5 having 1 to 20 carbon atoms, a divalent to tetravalent
alicyclic group having 3 te 20 carbon atoms, a combination
thereof, or a combination of the aliphatic group, the
alicyclic group and a divalent to tetravalent aromatic group
having 5 to 15 carbon atoms, and may contain a heteroatom
10 or a substituent, X' and X* are sach independently a divalent
to tetravalent aliphatic group having 1 to 20 carbon atomg,
a divalent to tetravalent alicyclic group having 3 to 20
carbon atoms, a divalent to tetravalent aromatic group having
5tol5 carbonatoms, or a combination thereof, and may contain
15 a hetercatom or a substituent, s is an integer of 0 to 10,
k is an integer of 0 to 10, with the proviso that when s or
k is 2 or more, X' or X* as a recurring unit may differ from
another X* or ¥*, respectively, X° is a divalent to tetravalent
aliphatic group having 1 to 20 carbon atoms, a divalent to
20 tetravalent alicyclic group having 3 to 20 carbon toms, a
divalent to tetravalent aromatic group having 5 to 15 carbon
toms, or a combination thereof, and may contain a heteroatom
or a substituent, with the proviso that when Q isg a divalent
bond group, Ar', Ar®, R', R?, X', X* and X® are all divalent
25 groups, when Q is a tervalent bond group, one of Ar , Ar?,
R, R*, %', X* and X' is a tervalent group, and when Q is a
tetravalent bond group, one of Ar', Ar?, rR*, R?, ¥*, ¥® and

X3iseatetravalentgroup,cn:twocnfthanaretervalentgroups.

30 5. The resin compesition according to claim 1, wherein
the compound including a cyclic structure as the component

B is represented by the following formula (2):



16.The resin composition according to claim 13, wherein  the compound including a cyclic structure
is a compound 5 represented by the following formula (4-1-1c): Rs RgNCN I (7- " N'N X | AF,j
Nn-Cn---N Fir (4-1-1c) wherein Xcl is an alkanetetrayl group haying 1 to 20 carbon atoms, and Rq,
Rr, RS and Rt are each independently a hydrogen 10 gtpm or an alkyl group haying 1 to 20 carbon
atoms. 17. The resin composition according to claim 1, wherein the main chain of the polyester
(component A) is essentially com i acid unit represented by the following 15 formula (1)
and at least part of an end of the/polyesterds sealed with the component B. (HO 0 C C CH3

wherein Q, is a divalent bond group which is selected from
an aliphatic group, an alicyclic group, an aromatic group
or a combination of these and may contain a heterocatom or

5 a substituent.

6. The resin composition according to claim 5, wherein
Qa is a divalent bond group represented by the following
formula (2-1), {(2-2) or (2-3):

10

mAra1<O—Xa1}OWArazm
S {(2-1)

me;‘(omxj O—R 2
k (2-2)

I
Xa (2-3)

: 1 2 1 2 1 2 3 ' '
wherein Ax,", Ary", Ra™, R, Xao, X35, ¥2°, 5 and k are identical

15 to Ar', Ar?, RY, R?, X*, X, ¥°, & and k in the above formulas

(1-1) to (1-3}), respectively.

7. The resin composition according to c¢laim 3, wherein
the compound including a cyclic structure ig a compound

20 represented by the following formula {(2-1-1):

0—X,'—0,
/7 N\
Ara1 Ar,
AN
N==C==N (2-1-1)

wherein Ar," and Ar.” are each independently an arylene group



(D 18. The resin composition according to claim 17, wherein 20 the main chain of the polyester
(component A) is essentially composed of an L-lactic acid unit, a D-lactic acid unit or a combination
thereof. 101 19. The resin composition according to claim 17, wherein the polyester (component A)
has a stereocomplex phase formed by poly(L-lactic acigty and poly(D-lactic acid). 5 20. The resin
composition according to claim 17 which has a crystal melting peak at 190C or higher in differential
scanning calorifiétét ISE) keeasuremehbn (BXRMRe vésinbommpsitonsadestding tedlaimrky which
has a stereo crygtal tate £S) fjggge_l%t llewing. aquation (i) of, 90 %..Q = [41-1ms/(AHmMh +
Hms)] x 100(i) v%ere% M%%SQE the crystlﬁn%%ng entha pygofét%e Elkg'J s%%r%%%%m%?&r?[ghasepolylactic
acid and Mimh is the melting enthalpy of the homo-phase crystal of polylactic acid. 22.The resin
composition acgprding teielaimek whersinthemainchain.ef theRplyesten (component A).is, essentially
20 composed of a recurring unit represented by the following formula (Il) and at least part of an end of
the polyestar is 5E&ledWHFBTomsorieit B @ cyclic structure is a compound

repregented by the following formula (2-1-1a):

O-X,'"—0

fK [\/\M“Rr
X (

Ne=——=C =N (2-1-1a)

Rq

wherein R and R" are each independently a hydrogen atom or
10 an alkyl group having 1 to 20 carbon atoms, and X,* is an

alkylene group having 1 to 20 carbon atoms.

9. The resin composition according to claim 1, wherein
the compound including a cyclic structure as the component

15 B is represented by the following formula (3):

Y
|
R
N 7
N=——=C==N (2)

wherein Qp is a tervalent bond group which is selected from

an aliphatic group, an alicyclic group, an aromatic group
20  or a combination of these and may contain a heterocatom or

a substituent, and Y ig a carrier supporting the cyclic

structure.

10. The resin composition according to claim 9, wherein
25 Qp is a tervalent bond group represented by the following

formula (3-1), (3-2) or {3-3):



25 wherein n is an integer of 2 to 4, and Ar is a 1,4-phenylene group or a 2,6-naphthalenediyl group.
23.The resin composition according to claim 1, wherein the content of the component B is 0.001 to
10 parts by weight 30 based on 100 parts by weight of the polyester (component A). 102 24. A
molded article of the resin composition of any one of clagms 1 to 23. 25. A process for producing a
resin composition, comprising melt kneading a polyester (component A) with a compound including a
cyclic structure having one carbodiimide group whose first nitrogen and second nitrogen are bonded
together by a bond group (component B). 10 26.The production process according to claim 21,
wherein the component B is melt kneaded in an amaunt correspgnding to 0.5 to 100 equivalents of a
carbodiimide group based on 1 é”ﬁ“l]”i“ﬁ?gl&nt oftRe chub Yrgroffpotthe polyester (component A).

]

(3-1)
mab%o——mxﬁ}o——ﬂb?——
k

m_m__beW

(3-2)

(3-3)

5 wherein Ary', Ary?, Ry', Ry?, X', X%, Xu°, @ and k are identical
to Ar', Ar?, RY, R?, x', ¥%, ¥*, s and k in the above formulas
(1-1) to (1-3}, respectively, with the proviso that one of

them is a tervalent group.

10 11. The resin composition according to claim 9, wherein
Y is a single bond, a double bond, an atom, an atom group

or a polymer.

12. The resin composition according to claim 1, wherein
15 the compound including a cyclic structure as the component

B is represented by the following formula (4):

YA
\ /

Qe

N=—=C== (4)
wherein Q. 1s a tetravalent bond group which is selected from
20 an aliphatic group, an alicyclic group, an aromatic group
or a combination of these and may contain a heteroatom, and

7" and zZ* are each a carrier supporting the cyclic structure.

13. The resin composition according to claim 12, wherein

25 Q¢ is a tetravalent bond group represented by the following



9%

formula (4-1), (4-2) or {4-3):

mArC1{O*~_Xcg}OMArCZM
s (4-1)
WRC*A{O——XCZ O—R—

K (4-2)

RV
Xe (4-3)

wherein Ar.', Ar.?, R.', R, X', X2, X2, s and k are identical

to ArT, Ar®, R*, R?, X', X%, ¥°, s and k in the above formulas
(1-1} to (1-3}, respectively, with the proviso that one of
them is a tetravalent group, or two of them are tervalent

i0 gqroups.

14. The resin composition according to claim 12, wherein
z" and Z° are each independently a single bond, a double bond,

an atom, an atom group or a polymer.

15
15. The resin composition according to claim 12, wherein
the compound including a c¢yclic structure is a compound
represented by the following formula (4-1-1}:
N==C=—=N
3= \
Alg N Argt
0 o/
1//
X
o o
Ar1//’ \\TA 2
c \ / fo
20 N==C===N (4-1-1)

wherein X, is an alkanetetrayl group having 1 to 20 carbon
atoms, and Ar.', Ar.®, Ar. and Ar.* are each independently an

arylene group having 5 to 15 carbon atoms which may be



10

15

20

100

substituted._

16. The resin composition according to claim 13, wherein
the compound including a cyclic structure is a compound

repregented by the following formula (4-1-1¢):

N==C== (4-1-1c)
wherein X.' is an alkanetetrayl group having 1 to 20 carben
atoms, and R%, RY, R® and R* are each independently a hydrogen

atom or an alkyl group having 1 to 20 carbon atoms.

17. The resin composition according to claim 1, wherein
the main chain of the polyester (component A) is essentially
composed of a lactic acid unit represented by the following
formula (I) and at least part of an end of the polyester is

sealed with the component B.

H O
|
O-—~%——_C
CH 5
(I)
18. The resin compesition according to claim 17, wherein

the main chain of the polyester (component A) is essentially
composed of an L-lactic acid unit, a D-lactic acid unit or

a combination thereof.



10

15

20

25

30

101

19. The resin composition according to claim 17, wherein
the polyester (component A) has a stereocomplex phase formed

by poly({L-lactic acid) and poly(D-lactic acid) .

20, The resin composition according to claim 17 which has
a crystal melting peak at 190°C or higher in differential

scanning calorimeter (DSC) measurement.

21. The resin composition according to claim 17 which has

a stereo crystal rate (8) defined by the following equation

o

(i} of 90 to 100 %.

S = [AHms/ (AHmh + AHms)] x 100 (1)
wherein AHms is the crystal melting enthalpy of the
stereocomplex-phase polylactic acid and AHmh is the melting

enthalpy of the homo-phase crystal of polylactic acid.

22. The resin composition according to claim 1, wherein
the main chain of the polyester {(component A) is esgentially
composed of a recurring unit represented by the following
formula (II} and at least part of an end of the polyester

is sealed with the component B:

Q=0

O
H /Hz\
Ar C O C /(3
n (IT)

wherein n is an integer of 2 to 4, and Ar is a 1,4-phenylene

group or a 2,6-naphthalenediyl group.

23. The resin composition according to claim 1, wherein
the content of the component B is 0.001 to 10 parts by weight
based on 100 parts by weight of the polyester (component A) .



10

102

24. A molded article of the resin composition of any one

of claims 1 to 23.

25. A process for producing a resgin composition,
comprising melt kneading a polyester (component A) with a
compound including a cyclic structure having one
carbodiimide group whose first nitrogen and second nitrogen

are bonded together by a bond group (component B).

26. The production process according to claim 21, wherein
the component B is melt kneaded in an amount corresponding
to 6.5 to 100 equivalents of a carbodiimide group based on
1 equivalent of the carboxyl group of the polyester

{(component A).



