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DESCRI PTI ON PLANT COMPONENT- CONTAI NI NG POLYCARBONATE
RESIN COWPCOSI TION 5 Technical Field The present
invention relates to a plant conponent-contai ni ng
resin conmposition with inproved heat resistance. Mire
specifically, it relates to a 10resin conposition
conprising a plant conponent- containing

pol ycarbonate and a polYy, i i.d conposed of a
poly-L-lactic acid conp&%%%%ﬁgﬁﬁﬁggpoly-D-lactic acid
conponent, which resin conposition exhibits an

i npr ov %flection tengﬁrature under | oad. 15

Backgr ogft ARPPMPONENT —Cy FodNIHEnBPEY FARBANAEE e REGWY
wi dely enployed in el ectddwgslsandyel ectronic fields,
autonobil e fields, opticat—part—frelds and ot her

i ndustrial fields because 20of their excellent

t 8838@55@0¥ie5 at resistance and inpact resistance.
ﬁgweveff—s+ﬁ€ew§he commonly used aromatic

pol ycar boaap ees€6i nSnaeer phadueed-usi fg St L4 AT
material s obtained from petrol eumresources, they are
notMPrefeF reg Al i yht L oF L RpderRosbhter nel Bveimproved

glgggel BL: 98 S Pt Rl RUMIESO &8s And gl.0hal. warm ng

resin composition comprising a plant component—

containing polycarbonate and a polylactic acid composed
of a poly-L-lactic acid component and a poly-D~lactic
acid component, which resin composition exhibits an

improved deflection temperature under load.

Background Art

Polycarbonate resins are now widely employed in
electrical and electronic fields, automobile fields,
optical part fields and other industrial fields because
of their excellent transparency, heat resistance and
impact resistance. However, since the éommonly used
aromatic polycarbonate resins are produced using
starting materials obtained from petroleum resources,
they are not preferred in light of modern concerns over
depletion of petroleum resources and global warming due
to carbon dioxide generated by thermal disposal of
waste, and hence more environmentally friendly and
easily recyclable materials are desired.

Research is being conducted on polycarbonates
composed of plant-derived starting materials, as a

means of overcoming such problems (for example, Patent
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to carbon di oxi de generated by thermal disposal of
wast e, and hence nore environnentally friendly and
easily recyclable nmaterials are desired.

Research is being conducted on pol ycar bonat es
30conposed of plant-derived starting materials, as a
means of overcom ng such problens (for exanple,

Pat.ent._ doc nt..1). The use of | ycar bonates from
e e LY vt el o N P o pI -
howeyetredhasanet npeptttedal 8 sukfiigi @bl yheRbwever, has

resi stance_and especially deflection tenperature
undef readlfef Spravtfialensenratt hesiperase nendi oned

b : e ;
oo Ep BT TRREYEME ko Do BRLSLANSE 185, o
subfectiofli nter ést tha feckdt wyyeatscasdasbabd eraadi ve

lastic fromp ané-derived startigganaterials.

|
Pot JPEEYFRCHE | ] 824 bbT GaLar 4asBl BXantnt Fef oo keen

envé £ onaENt abd y f4dendlab: M€ ddel SUI8ct of interest
relatively high heat resistance and excel I'ent
methaheealt syeengt &S apd 24+ aespakéneyrhavhgc from plant-

bi a | ast | f or _ whi reasons it. has
fo%%fd;g‘ég(gvi %é%\f/g%ﬁit@g%?rb%{essi fé)&e‘%lianc CONpPos 'C{1ilosns

C drrpedest afialpdt yhadt tice Bet sir anen pot yeae RONRL ¢ BF Bendly,
under_i nvestigation and have denpnstrated effects of

i nptoved! botyear Bonat el FlekTHL Y | Riwprbprk t sl arnce and
| npr Vet h fPRE ' f%%%%ﬁﬁ@%h L st ange..of

pol yl actic aci%h%ﬁgééﬁxanple, Pé%gﬁtﬁg%ﬁ cuneﬁ?g Frghd
and. oldmra)abHowelest iche ot yelt bionat esons eitk | e s ufdiind
cases, are_all aronmmtic %olycarbonates made of

pet rot S Tohpohent sYSEhd despite the use of

pol yl actRésae! chmpds Lo hensaisd thatpdhe 80alc ofcig and
achieviqg%reduced envi ronmental | oad by plastics has
23RS SR TRT et DFF | Ydehi Vet iPut e aotumsm 1]

g0 Stal TR L A N RODELILOP s
Puldl dve gt e Noi e 20054 48Q670ved impact resistance and heat
resistance of polylactic acid (for example, Patent
documents 2-5 and others). However, the polycarbonates
used in such cases are all aromatic polycarbonates made
of petroleum components, and despite the use of
polylactic acid, it cannot be said that the goal of
achieving reduced environmental leocad by plastics has
been satisfactorily achieved.
[Patent document 1] International Patent Publication
No. 2004/111106
[Patent document 2] Japanese Unexamined Patent
Publication No. 2005-48067
[Patent document 3] Japanese Unexamined Patent

Publication HEI No. 7-109413
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Publ i cati on HEI No. 7-109413 [ Pat ent
docurent 4] Japanese Unexam ned Patent Publication
HEI No. 11-140292 [ Pat ent docunent 5] Japanese

Unexamni ned Patent Publication No. 2004-250549 Sunmary
It is an aimof the present disclosure to solve the
af orenenti oned problens of the prior art by providing

a resin | 4 QSO ]| i INCOPARM Satent
namel y a pol ycarbonate resin containing a

phant + ket i e HEDMponeht - B0 2P Dol yneri zing unit and a
pol yl actic acid. conposed .of_a L-1lactic [4 t
and D-| tapc"l'?ecmacq%c%g Sto%éntqaﬁ%nee S%oltdfl(?ar ?A&gjﬁ%fﬂ%@%@%
ob M &k has NdProyed- hesd4a 9 esi stance, and this aim

of the 15di sclosure is achieved by a resin
conmposition conprising 100 parts by weight of a

pg&ﬁggrgonate (component A) which contains an ether
i due represented by the follow ng fornul a

(1): 0 R4 s (dh) 20¢ whiertgien RieRhteatiedivdapmndentdglve
"ERL CSEN S P90y B anSYSE GRIYr 8 AN Dy
providing a resin composition comprising two
components, namely a poiycarbonate resin containing a
plant-derived component as a polymerizing unit and a
polylactic acid composed of a L-lactic acid component
and D-lactic acid component, the polycarbonate resin of
which has improved heat resistancé, and this aim of the

disclosure .is aéhieved by a resin composition

“comprising 100 parts by weight of a polycarbonate

(component A) which contains an ether diol regidue

represented by the following formula (1):

(wherein R;-Rs each independently represent hydrogen,
alkyl, cycloalkyl or aryl), -

the ether diol residue represented by formula (1)
constituting 40-100 mol% of the total diol residues in
the polycarbonate, and 1-40 parts by weight of
polylactic acid (component B), wherein the polylactic
acid (component B) is composed of a poly-L-lactic acid

component (component B-1) and a poly-D-lactic acid
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the ether diol residue represented by formula (1)

constituting 40-100 nol % of the total diol residues

in the polycarbonate, and 1-40 parts by wei ght of

25pol ylactic acid (conponent B), wherein the

pol yl actic acid (conponent B) is conposed of a

poly-L-lactic acid conponent (conponent B-1) and a

poly-D-| acti ¢ aci onent onponent 8-2

nePERR PR FeBREPreRl Boat oabEVBRSPEL, Phothe Welting

pobﬁb&Cﬁb@laéddf@@ﬁp@hénbodyﬁaﬁgléeﬂbﬁda&@ﬁﬁoh@ﬁte@@ﬁhng

for neasurenent wth a differential scanning

caF6FPREREHTEDSCI L CRRE 6P6p@???6ﬁe%%$tt%%tﬁﬁﬁtlng

pe 1 a of
agf?gggnEgg%tgéghggg ggggréﬁe@$55g and a ep%{ﬁaiFlon

tenﬁeth&ume}tang pbeknekéan@opehkS%@eandoabdﬁ@ i1:80G: ‘

at as dete ned nmeasuy enent of o
heSaaET PR BEakhaes Hoahts For Thb. Yepor St acteh ake 195°C
CoﬂﬁangﬁvaUfhﬂght@Bﬁﬁé@&ﬂﬁﬁe]n&ﬁ&aﬁﬁéwméftfh eak area
differenti al scannlng calorineter (DSC). Best ﬁ%de
f ofoCat 49T hBO Ut (Lhe Tamenatsbare Modes @Qﬁermwm@drﬁy
0 n tien, I X ine n deta|
Tﬁ%eégﬁfomgﬁg %ﬁa e%eggglg %?ﬁé%% ané?f%n e
on¢glgsatti@sa&aﬁ|c@mpénéﬂe ﬁmm&m@lﬁﬁmpﬁwhﬁukéuﬁncrease
restrict the scope of the invention in any Q her
notesh t had L BTN Al ns?ﬁ%mgﬁ"%tc%]foﬁwée*r%efﬁg@n ar e,
of course, enconpassed within the scope 200of the
i nvention. The resin conposition of the invention is
a Best Mode for Carrying Out the Invention

Modeé for carrying out the invention will now be
explained in detail. The following examples and thei;
explanation serve only as illustration of thé invention
and deo not restrict the scope of the inveﬁtion in any
way. Other modes that fall within the gist of the
invention are, of course, encompassed within the scope
of the invention. -

The resin composition of the invention is a resin

composition comprising 100 parts by weight of a

polycarbonate {component A) which contains an ether

dicl residue represented by the fellowing formula (1):

(1)
(wherein Ryj-Ryq each independently represent hydrogen,

alkyl, cycleoalkyl or aryl},
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conposition conprising 100 parts by weight of a

pol ycar bonate (conponent A) which contains an ether
di ol residue represented by the follow ng fornul a
(1): O 250 (1) (wherein R1-R4 each independently
represent hydrogen, alkyl, cycloal kyl or aryl), the
ether dial represented by formula (1) constituting .

40- 100 mol % of the total dial i d inth
Rk diogntebPhBo sl Aok Fatate 61 pepyt wbbreing
aciad-(oompenentrBrheWhgERL Nt Be POLYhAEET £naghd

5(conponent B) ‘is conposed of a poly-L-lactic acid-
coRpéientbpeahponehtl B-49 aadta pwl yeDyhacef cpakyihctic

co e e B-. and_wherein in the nelting
pegggge?%eééggggﬁn E?\é B%%fl?%l%t e a%(iJjdyjc%“?‘rjb]o(he‘EhCElC!1
dufcogpbeaperat ute toapease §Ora MEabyH erENtt W th-2y

10differential scanning calorinmeter {DSC), the

pr opBP TRt 2?°?B%H%Ft1?‘hjg) pRk ArlY o 1EE amkid
abgvgrbS 9 -3he sum t.i k.
area ?ore%S&:@ﬁiﬁ%Og%o{%gé(%th tenv”gg?%étaﬁ}gj‘?laﬂnkgeqtn%gaung
mePe# hgdpehkedr Brorf orhd 40 1RC {1 ove detpenagidiia);, Asing
det erm ned %/ 15nmeasur epgent_ of the mslti,n% peak

deF TART T rOhT tHE“ 1ot ST actt T W THporErt dur i ng

t edipef @t dr €] 4 NCEeasei W téh Bodiddarentigd) SGaMNid%portion

cal ori meter (DSC).
of the melting peak area for 185°C and above is at
least 60% of the sum of the melting peak area for 195°C
and above (high temperature) and the melting peak area
for 140-180°C (low temperature), as determined by
measurement of the melting peak derived from the
polylactic acid component during temperature increase
with a differential scanning calorimeter (DSC).

In formula (1) above, R:-Ry; preferably each
independently represent‘hydrogen, constitutive Cl-12
alkyl, constitutive Cl-12 cycloalkyl or constitutive
Ce-12 aryl, and_most preferably all of R;~R;, represent
hy&rogen. |

If the weight ratio of component B with respect to
coﬁponent A is below the range specified above, the
melt viscosity of the resin composition will ber
increased and the moldability will be poor.r If the
welght ratio i1s larger than the range specified above,
no effect of improved heat\resistance will be achieved.
The polylactic acid is preferably 5-30 parts by weight
with respect to 100 parts by weight of the

polycarbonate.
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In formula (1) above, R1-R4 preferably each

i ndependently represent hydrogen, constitutive Cl-12

20al kyl, constitutive Cl-12 cycl oal kyl or

constitutive C6-12 aryl, and nost preferably all of

R1- R4 represent hydrogen. If the weight ratio

of conponent B with respect to conponent A is bel ow

the rang ed a e, the 25melt viscosit

the 1 oo A EaERbelt Fon o 1o beT AT eatisl SHit o] resique

rmk:dpbeksehyew bl berpads. (1§ itheimei@htri@yd 0n¥S40-100

Iargg an the range. s eC|f| ed above, no effect of
Vel hE%? Fesfstdhe Wwd%%Sabmu‘@w%opowrearbonate

ot yl [ f 0. Dar b
L a0 B R

pofgravbanéte.is below thigcoudjag ﬁhetj&asgﬂﬂﬂﬁﬂiﬁtlon

thée ether d|oI %I] S‘Sb{'r%%/g ]?Q%%gltb%tlg]ior%ula(l) i's

r e@emLEtsm@ irhep@@ﬂr Ve DoRat B3t Ao, heTHEOB‘Z?Egab%J_% of

et her diol residue represented by for
bet e % mhsolr al@%ld%er@m@%entreahm |fc§rrnt0d4me(r]at urse of

W low 1 esul tin .
hgjert reS| st ance F‘%he pérgoglgor 15 of gt 20 90 mol}

r edi duee rtepredls etitceld tays fdargaul a (1) s pr efer ably at
| east 60Q nol % and no greater than 90 nol % FOof the
total ditgl® PEdYFFebonate Prefife ahdlvy basbenaeduced

prafRialty Ras @ dediced %%atte% ognogeé"g)tr%lge_gca%&y 0.50

greater, nore preferably O. or gre
evidr amere gmegftemablandd eﬁi@rdlrdog:empmgﬂfeahbrly B.60 dl/g or
nd adequat e

f act
B o B nbenaPh BRI S SPRRLfrpad adequate
raaghanﬁbaﬂl@h@e&@&%d@Q@n%x%ﬁbﬂQb@thkhﬁﬁ th&s'%ange

preferably no
From the” standpoint of moldability, it is preferably no
greater than 1.0 dl/g and even more preferably no
~greater than 0.80 dl/g.

The reduced viscosity can be easily controlled by
the polymerization catalyst, polymerization reactioﬁ
time, polymerization réaction temperature and starting
material charging ratio. | |

The glass transition temperature of the
polycarbonate used for the invention is preferably 90°C
or higher and more preferably 100°C or higher. A glass
transition temperature of below 90°C may make it
impossibie to achieve sufficiently practical heat
resistance and moldability.

The Tg can also be easily controlled by the
polymerization catalyst, polymerization reaction time,

polymerizaticn reaction temperature, starting material
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greater than 1.0 dl/g and even nore preferably no
greater than 0.80 dl/g. The reduced
vi scosity can be easily controlled by 20t he

pol yneri zation catal yst, polynerization reaction
time, polynerization reaction tenperature and
starting material charging ratio. The gl ass

TSI, Som e Slouhe ol voabonal o yged on

pr efegrratian tH06 o1t dingher . (1A ghesg thansiotbdndiol
tenperature of bel ow 90C may nmake it inpossible to

acﬁe§@@U§@fﬂﬁc¢éﬁ%E&ﬂpﬁﬁ@bpééﬁeheat resi stance and
ol dabi | Ly oTBe T8<G8ea80.cRe gﬁ%k%¥r88ﬁgE8' b88:BYap1y

the 30polynerization cata rza
red@mt@ertumelud@hymeﬁubatmenldaactepmesenpeﬂabyrEhe
in rial ging ratio, and proportion of
8ﬁ18%6P9r Srayd 3 2% Pésented by formula (1) anong

the_le%g_Fgg_gareS|dues in the pol ycarbonate.
The d i &tie i n(2he pol ycarbonate preferably

S5further includes a diol residue represented by the
f oll Pbwi-RgSFoPREI 81p2) resgdrs Bheppin(Bs ivastammne

G yE B oL 125 DR EEl FELEeLIO s
alicyclic groups). The diol residue is preferably 0-60
mol% and more preferably 10-40 mol% of the total diol
residues. '

The diol source of the diol residue in formula (2)
above, i.e. the diol component represented by HO-R;—0OH,
may be ethylene glycol, 1,3-propanediol, 1,4-
butanediol, 1,5—pentanediol, 1l,6-hexanediol, 1,4~
cyclohexanediol, 1,4-cyclohexanedimethanol or the like,
and such dicl components may also be used in
combinations of at least tworor more. Preferred among
these are 1,3—propanediol, 1l,4-butanediol and 1, 6-
hexanediol fromrthe standpoint of a higher
polymerization degree during synthesis of the polymer
and, as well as a high glass transition point in terms
of the physical properties of the polymer, while 1,3-
propanediol is more preferred since processes for its
production_ffom plants exist. The diol component may
also include diol components other than ether dicls and
aliphatic diols. As other diol components there may be
mentioned alicyclic alkylenediols such as
cyclohexanediol and cyclohexanedimethanol, aromatic

diols such as dimethanolbenzene and diethanolbenzene,
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10alicyclic groups). The diol residue is preferably
0-60 nol % and nore preferably 10-40 nol % of the total
di ol residues. The di ol source of the diol
residue in fornula (2) above, i.e. the diol conponent

represented by HO R5-0H, 15may be et hyl ene gl ycol

1 3- propanediol 1, 4- butanediol, 1,5-pentanediol,
iol,.1,4- cyclohexanedlm
% gﬁ%ﬁgﬁgnéglnethanol or the I|ke and such di ol
conponemrﬁerraylphselbedmsedubedcmsrbi iad | DS @fich is
| east two_or .nore. Preferred anong 20t hese are
1, BrpispaRédi Brrifiadpayané@Pdr andtilbatiexanedi o
f oBLEhe; shandpopat -0 r?SF%QEEEaPP%Mner'Zat'On degree

during synthesis of yner an as well as a

- high gIa@heteahsrtdmnlpofntheneth&rmdxﬂltf&sxdweicaI

pro erties _of the ro anedlm
PSR EPe P BPRELE i bbeskEe iy (Re phioton § o

ffQHbe@Bi@eeXi§émaﬂH€dQ|Qk COPPON@It - dBYe &:1$1%d by the

i ncl ude di ol conponents other than ether diols an

al fphaevendi bpsnuhs 6Bher (8 obr cOmponents there may

be mentjongg alicyclic alkylenediols such as

30cysl ghexanedi ol and cycl ohexanedi met hanol , aromatic

di gf s Juch\as di net hanol benzene and di et hanol benzene,

“and\ bi gphepol s. The aliphatic diol used for

ion is preferably purified by sinple
digoi | Fation, (gectification or recrystallization.

5The et her dIO| of the ether diol residue represented
by formula (1) above may be, specifically,

isosorbidq% i somanni de or isoidide represented by the
folkpmgng ornmula (3), (4) or (5): 10

(4)
H OH
N0
HO M (5)

These saccharide-derived ether diols are substances
obtained from natural biomass,-and are renewéble
sources. Isosorbide can be obtained by adding hydrogen
to D-glucose from starch and then subjecting it to
dehydration. Other ether diols can also be obtained by
similar reactions with different starting materials.

" Particularly preferred is a polycarbonate
containing an isosorbide residue as the ether diol
residue represented by formula (1). Isosorbide is an

ether diol that is easily produced from starch as an
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(3) (4) (5). These saccharide-derived ether

di ol s are substances 15obtai ned from natural bionass,
and are renewabl e sources. |sosorbide can be obtai ned
by addi ng hydrogen to D glucose fromstarch and then
subjecting it to dehydration. Qher ether diols can
al so be obtained by simlar reactions with different

t t QParticul d
orEAPBBRAY BT APAEng CHh T € otBY BPab r bsi ORE L The
et Bebadiel thesi deemneprasepiedsbydi@enuhad éd)ibits

Isosorbide is an ether diol that is easily produced

fréHP@FaPéhpé§p§ﬁtleﬁbéﬁéaﬁﬁr§aﬁwéitﬁb@é @%@rcésosorblde
WhHeg gaegs exh?é. tg BBHQEEEu%Qa@ol-f§MPJ der Ofhe ether

i soi dide- and Superior properties and

K:vedSalikésydoésuseprbsesbebiﬂg feshdues(preferably

constitute 60-100 wt% of the ether 5 d|oI resi dues
repr esent R By For o BRFEYCUlar resiRgisiong Gfp the

p%&l@@uﬁarrﬁéwhetb@nﬁhgnpébf1Mf@%@{d %%@If&f the
the polylactic acid used he i nvention ut 1t is

pr &feeiabl 9n 5000001 br igreaeEeralby e5preferabl 80,000 more

orp9é§g£§£l§ng0?¥88 SPr§r££€f§r§§a even more preferably
100,000 or greater. The upper‘llmlt is preferably
300,000. A satisfactory melt flow property and adeguate
mechanical strength are exhibited within this range.

There are also no particular restrictions on the
glass transition temperature of the polylacfic aéid,
but it is preferably 40°C or higher and more preferably -

- 50°C or higher. Within this range, sufficient heat
resistance will be exhibited for use at room
temperature. The upper limit for the glass transition
temperature is preferably 70°C.

The polylactic acid {component B) in the resin
composition of the invention consists of component B-1
which is a polylactic acid composed mainly of an L¥
lactic acid unit, and component B-2 which is a
polylactic acid composed mainly of a D-lactic acid
unit. |

Component B-1 is a polylactic acid composed mainly
of an L-~lactic acid unit, with D-lactic acid and/or a
copolymerizing component unit other than lactic acid.

Component B-2 is a polylactic acid composed mainly
of a D-lactic acid unit, with-L—lactic acid and/or a

copolymerizing component unit other than lactic acid.
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10100, 000 or greater. The upper limt is preferably

300, 000. A satisfactory nelt flow property and

adequat e nechani cal strength are exhibited within

this range. There are al so no particul ar _
restrictions on the glass transition tenperature of

the polylactic acid, 15but it is preferably 40C or

hi gher agg nor e €£efe{ablé 50C or higher. Wthin this
range, sOffi &FEALThEAELY e sSEAMRPSHYT 15 bl ki Gmrepent B-
fop usecahphRORtt BMPer ahar fes ThecohRes i i & tof orLd he

- glass transition tenperature is preferably 70C. 20The

polyVaetienacrenpenepbnent / Bypeneie Bedl nis preferably
co Kt Een, of Lnyventi on consi sts..of conmponent
SoBORbLROTO 0T PN eSO S e T Ve e
L-hasti ceatsthune tit ahd mompomente B2 yWi Thd-S79/25 and

pol%lactic aci d_conposed nainli of a D-lactic acid -
25UhTE. More PrefgipionentO B4 ¢% 4 poll§l abei wedehy ratio
Copposed IR Mok Of s A ds | agd Cl@?dzdr?%attez""'é n 90, the
D-lactic ‘aci'd and/ or a copol yneri zi ng conmponent uni't
ot'heat tredl detde jag hviGoppoiEntt 842 1i i pal yl actic
acj d conmposed .mai nl.y..30of ,a D-lactic acid unit, with
L:ﬁ%hﬁ%c %Eﬁﬁf%ﬁuﬁ§ﬁ%%?%%%blynerizing conponent uni t
ot her thar lRaki1GAGId.acid componeﬁ@eiﬂekgﬂ;EEQ?QQCQEC
conponent B-1 and conponent B2 in conponent of the
r &1 coRIBsinGon Bof mae Henvasmdlomefrd gmgomertth a
B4, ane %h?$2kﬂ pref.er [ v 10/90-90/ 10, nd%%n
an Fﬁgggése& e ectE%} Fﬁ%ﬁé@% g §§t995§i§ﬁaﬁ3§ rprect
| ®fmhe prefeerdliny 125mt- /2Ermrd, eved aBre
preferably 4Q/60-60/40. 1f the mei%ht ratio of one
pGPREYTICT 12458 CRIRCTGdr UgHést OtDeRakhon, lews ikearid
I @8le3anGs bAPHAWAINGD &iHeGt Mdhle ROt 1Der st its
satisfactorily exhibited. 10The po?y actic aerg: units
Cgﬁgéﬁ@ﬂtfmﬁmtﬁgcpghpmgdﬂtcacids, polyhydric aleohols, -
hydroxycarboxylic acids and lactones with two or more
ester bond-forming functional groups, as well as units
derived from variocus polyesters, polyethers or
polycarbonates composed thereof as constituent
components. |
 As dicarboxylic acids there may be mentiocned
succinic acid, adipic acid, azelaic acid, sebacic acid,
terephthalic acid and isophthalic acid. B&As polyhydric
alcohols there may be mentioned aliphaticrpolyhydric
alcoheols such as ethylene glycol, propylene glycol,
“butanediol, pentanediol, hexanediol, octanediol,
glycerin, sorbitan, neopentyl glycol, diethylene
glycol, triethylene glycol, polyethylene glycol and
polypropylene glycol, or aromatic polyhydric alcohols

such as addition product of ethylene oxide to

10
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acid (conponent B) may be copolynerized with a
conponent other than lactic acid so long as the
obj ect of the invention is not prevented, and as

copol yneri zi ng conponent units other than lactic acid

15t here may be used, either alone or in m xtures,
units derived fromdicarboxylic acids, polyhydric

al cohal,s, -, hydro arboxylijc _acids_and | actones with

Pl G R cater THORGER S RPRETY ictf Da SR ey s
welreras diid gylderdvied daiem vakirekybpekyestBhsylic acid
pol yet hers or 20pol ycar bonat es conposed t hereof as

coridtd tiéntl ikGnpofientdctones thege dpaarkro Xyl aredds

th e nenti Ic.ci-ni I adipic_acid
az§P§F%q£dg @eQ%%%ﬁﬁc%%ﬁ’ gl cg%%ﬁe —Bé?aofaatone, B~

c acl d, sebaci¢c aci ere alic ac an

| i sppiephalliactacied. SASupghyhydrioae25aFcohol sbtiberel88yone,

be_nenti gned al i phati ¢ polyhydric al cohols such as

ot RV BRE GEyCaE Y BrOpyrFERAEGE e8! 2 But Ane BF

pent anedirgk, pheyanediel a-9at aBegbRtnt 8! Y&&Eﬂ)cfhents B-1 and
sorbi tan, neopentyl glycol, diethylene glycol,

tr Pethypénéhgl peslvlapbligethytefeogbyoent apd in the resin

30 | ene_glycol [r.ar tic. pol yhydri
 oREPE e S RN e PR PP R Tt ey ey

t oknobhspbepakriAsthydr pxyearborytigovgifs. ihes@ dRYang
be nmentioned glycolic acid, hydroxybutyl carboxylic _
act oF aRgaFRéet i kBeyagay abe oRESIu ARt ebyey Meodrsd | @heding-
gl ysohigde, ;taélﬁﬁQEQEQEESHeoE' Ya0L1G48s, S3GRAPE Ll ARl e,
pproopi ol actone, 6-butyrol actone, p- or :
y-boutgensaci ameo £ plyat bt ast bae, o 6- vathlerrod taicdron e et o £
the, | i ke | actic acid conponents

(G%Hﬁ%n%%}%dﬁpaaﬁggg%£§§gﬁfz?F%Q%DIyIactic aci d

(conponeMeB)cnd pHEyI LSt N COMPPSEIhUh Lt & h(%omponents B~

i nvention may be produced by anylOknown

pot vt i Bad | o prpeedacedrbypol yllestied doiakn and for

e’%@rﬁerf%@é’ié@yppgcgéggufggtlb =& tprgagccefsosrmOfasr icn clic
dimers of lactic acid may be produced as by-products.
The polylactic acid coﬁponenté may also contain such
lactides so long as they do not impair the
thermostability of the resin.

The lactides in the polylactic-acid components may
be removed from the polylactic acid components after
polymerization of each polylactic acid component is
complete by a method of removal by melting under
reduced preséure or a method of extraction removal
using a solvent, and this is preferred in order to
improve the thermostability of the resin. TLactides are
preferably present in each polylactic acid component at

no greater than 2 wt%, more preferably no greater than

1 wt% and even more preferably no greater than 0.5 wt$
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openi ng pol ynerization of |actides, dehydrating
condensation of lactic acids or conbinations thereof

wi th solid-phase pol ynerization. 15Wen the

pol yl acti c acid conponents (conmponents B- 1 and B-2)
are produced by a desired known pol yneri zation

process, lactides that formas cyclic diners of

| aglich agldelRy (b2 BEAUNESY 85 chy- DERGUChRCINE,

pol yl actic acid conponents-may al so con 2R sut

20l acti dds sopbopgeasziheycdopootnt Mpaitstdeher than
thgrngstabiLitx of. the resin . The lactides in

t h&25611 46t e ﬁﬁgd1805%8n@ﬁ@glﬁﬁ?lﬁea?éﬁ%véﬁo$?%®$nts B-
the pabybaotigraghd seMpeRents akigr (@&w&ﬁ%@%%w@%ﬂe

of each polylactic acid conmponént 1s 25conplete

. mePAgderef nephbyatdbyirerbpryl inderideduselyipy@ssar e

enoval .usin

o AR RFLI0Y BlaFpiacti h, CElarolig £ 30U e

t her nastabéstty obndheoreshd. fhactises) aeosef exablyr
present |n each_polylactic acid conponent at 30no
gradit BRT PR 2Ohw o5 ot e RREYRERBIY 9o R lestarbarmied

o SRId Y DL GE DY ETELAN Y, 00 01 ARSI AN O 5 W%

W t'h respect to each po conponent ..

As copolmrpqﬂhyﬂga@lfjrﬂsmm mr@%@e&()tﬂser(ddwbde'é?jg qu_l and
a used in t actic, acids (conmponents an

B-C]%jz )ofoghteh%cﬁ@rﬁgﬁ%cl%ﬁ%l cb‘?ﬁf’i‘ﬂfgi’ﬁqlptB)B)t Fere Sy
be:drant ironed ¢l Gat Doy i ¢ a%tdasiyao@'sydm%qf A qqpol s,
hydr oxycar boxyli c acids and | actones with two nor e
esthearmsprcadiokiish g diea i orsin groups; Jawadeldd.asAs such
varj ter | yet hers or, pol ycarbagnat es

c?ré‘ptgé;r} t )éttr%zeo = zgalgg}r%ﬁetnuelncfnecdoﬁﬁ&yﬁeoﬁjtss%libﬂ?é“poundsr
pellyirsigtine camipbreimonant (oot B- LiandnBme)
of the polylactic acid (conponent B) may al so contain

a cﬁ&%&qgat‘%%ﬁ:% AGRCEE oy S ictha@cids and

 BRIFORIAR! O T 8akh18c80kal,MBaT EEfl, A SYCh
ysts there nay be nentioned various tin
ceppéwndsarbonic acid salts, sulfuric acid salts,
phosphoric acid salts, oxides, hydioxides, halides or
alcoholates of tin, éluminum, zirconiuﬁ or titanium, or
they may be the metals themselves. Specifically, there
may be mentioned tin octylate, aluminum
acetylacetonate, aluminum alkoxides, titanium alkoxides
and zirconium alkoxides.

The polymerization catalyst in the pélylactic écid
components (components B-1 and B-2) may be removed or
inactivated after completion of the polymerization
reaction for each polylactic acid component, by a
method of extraction removal using a solvent or a

method of adding a known stabilizer to inactivate the

catalyst, and this is preferred in order to improve the
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15al um num conpounds, titani um conpounds, zirconium
conpounds, cal ci um conpounds, organic acids and
i norgani ¢ acids. Such catalysts may be fatty acid
salts, carbonic acid salts, sulfuric acid salts,
phosphoric acid salts, oxides, hydroxides, hal i des or
20 al cohol ates of tin, alun1nun1 zi rconi um or
tl%ﬁ@w&tgmh@g geyche Lheigetals thensel ves,
Speci fi cal re may be mentioned tin octyl ate,
aIun1nunF@Le@yfﬁeeemnBab s iy mal deoxietes; (DSC)
titaniun1a|koxige€%and zj rconi um al koxi des.. 25The

a

poly7erf Z4e R bn® PySESth THEP DA 1GREIdISF according

- copponeat SntERFPORENE o By dlr ands B %ﬁel%gb%éa%@‘ée_c% or

I nactivated after conpletlon of the polymerization
r et $Wred okn etedl pos yo hict4 & B o oim:bcﬁié?rﬁ C bnrang

| t '
SO BT A e knom Cs P TRz BrR 86 HanbPodps 1o
t hehecated istgomnsls 1t on i iss pirefiH@t idh DG i@ s no
inprove the thernpstability of the resin. For

difFErigHt iR 2 o A g St SHirdt e H(SEr Lidagupemkm are
Oladditl@oieh AP L QLN e 208ALILDIRLOLLEE o

invention, two different nelting asured
[ merle?gw@spezﬁkslﬂl: 18005 @@molﬁﬁ@rmnpemgst drperaterably

| ease. oly nate co onent in the resin '
OB I o gh e S RAGDERRRBI: S5 nborS) Hhg 60%, the
pealeeand i rﬁ@ﬁi&fe&j et we STRIHERG RAaKS ndkepe
assigned to the polylactic acids. The proportion of

169EIiate lpe s iggved>- 19Be aﬁ@ﬁgrth@npeak@ore preferably

fo. % t
o Bhohome ot ral B moire, B gs P ante Shpior

not - be atequatsaly caaficadedonThe mh@p@hbb@ﬂlbﬁ pRE€erably

pgeferably 70%.0or greater and even nore preferably
Fof GF éFlOPS%ﬁﬁ@ﬁéﬁlHréoﬁﬁ€§ﬁtﬂ8ﬁdo?ftﬁbove 85°C

'Qﬁ%ﬂtboﬁoﬁﬁe%%rQQ@D MPa, when the deflection
temperature under load of the resin composition is
measured according to IS075-1 and IS075-2 using a test
strip with a thickness of 3 mm, a width of 12 mm and a
length of 120 mm. A lower deflection temperature under
load will undesirably resuit in insufficient heat
resistance for various purposes.

The resin composition of the invention may be used
alone, or it may be combined with another thermoplastic
resin (for example, a polyalkylene terephthalate resin,
pelvallylate resin, liqﬁid crystallinerpolyester resin,
polyamide resin, polyimide resin, polyetherimide resin,
polyurethane resin, silicone resin, pelyphenylene ether
resiq, polyphenyiene sulfide resin, polysulfone resin,

or polyolefin resin such as polyethylene or
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has a defl ection tenperature under | oad of above 85C
with a load of 1.80 MPa, when the deflection
tenperature under | oad of the resin conposition is
measured according to 18075-1 and 18075-2 using a
test 20strip with a thickness of 3 nm a width of 12
mm and a | ength of 120 mm A | ower defl ection

tﬁéﬁ???&?éﬁ%gﬁeat rgg?%?%ncégﬁgggbdgggﬁsrSSUl il%ib@fsr

Theatesid COBPOS| todoFanfcthEod iventd omimys s psetdmic

alone, or it may be conbined w th anot her

t HRPAOPI abiie AR ¥ JRl@Xhnpiie, 20 ot iKY | endiindered

%@&%M@é@d r@&hﬁbur’?@' y@hif&@tﬁagﬁfld}itiéﬁ%ﬁlt or the

“crystalline polyester resin, polyanmde re

pol:ykem dea r esanm - pol et drer |amlcbtet3n55| (rphcmpk)ﬂﬂmi—l’iﬁi’ﬁd or

S|n ilicone res ol en Ien r 30reS|n :

o YPIISE S T E FEG FE p HRAEnel B oo e~
inaYSlicﬁflkfbr[ iHe i mss 00| retdpd rﬁﬁ%r@ﬁate -based), or a
polypropylene) a filler (glass fibers,” carbon

f ifems MarhtUireal qujlérrslﬁ%rétﬁﬂto fliigdrts dlo?e‘:‘rmom agent,
fi ds r
an?ll%g%rdeant %? %:nblbe%cafer eogt §h gg%?s{%d ﬁd)@iﬂ?&c pigment,

stﬁa&%@&@&nﬁﬁIpbastﬂnlmwrkhﬁﬂﬁdlﬁﬂ«ealn ranges that
fl ame-retardant additive (phosphorus- based or '

bPEM Brasddhe = L&t SulMirtdy i ‘i oPdIsssr 198r the invention.
(benzot wh%zQle%%s%mpo%%a%h%@%ebﬁ 642 on | Bay,be used

cyanoacryl ate-based), or a' fl OM/HDdI?Ier col or
agéﬁﬁrquﬁhﬁnalﬁﬁmsn@wwagéhWaIDWMEamedd&bs@Ehetles

or, ani c i.norgani.c pi grent, 10rel ease , agen
EscEE "B Aot iy %ﬁg@gwﬂawo&&eﬁo@mcmf
IB&@Wf&deWUIErEH@l@DJQﬁﬂn@ffﬁﬁ%rangﬁEanor the like)
The resin conposition of the invention may be used
aPter WeitkirAgShatoagnynorckdrromelabhdedatriisios

(thaghﬁDpégghggdmg%ngler extrusi on nol ded article,

15bl ow artic ilm fiber's, sheet or the
like) by a nethod such as injection nDIdlng,

e§§£M§£E§ mol di ng or bl ow nol di ng.

The present invention will now be explained in
more specific detail through the following éxamples,
with the understanding that the invention is in no way
limited thereby.

The polycarbonate component (component A)
(hereinafter also abbreviated as "Bio-PC") and
polylactic acid component (component B) were produced
by the methods indicated in the production examples
described below. The values in the examples were
determined by the following methods.

{1) Reduced viscosity: The 35°C viscosity of a solution

obtained by dissolving 120 mg of polycarbonate in 10 ml
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EXAMPLES 20The present invention will now be
explained in nore specific detail through the
foll owi ng exanples, with the understandi ng that the
invention is in no way limted thereby. The

pol ycar bonat e conponent (conponent A) 25(hereinafter
al so abbreviated as "Bio-PC') and polylactic acid

conponeic(Sonponents B - yei e BE ofliead by L e, et hinds,

i ndi cated in the production exanp escri

THeLXed uesl Vent hea e xeepd esedereied ernr gt Inhdde

fall.ow theds. 3Q(1) -Reduced viscgsity: The 35C
\ﬁ%ﬁégﬁ y %?‘a%g& @Pﬁ%ﬁ)&ﬁFﬁi dqﬁﬁcd#§§8F§ﬁﬁ@-120 Ny

of (polweciaythonaterdde HbTdcuir dyeicht: Th i ght-

phenol / t et rachl or oet hane (volunéﬂf%tio: §bf%%bgr%>a§?rage
s hids ekt f Udien gy 1dotel o lrde & ivsco ritterrmi ned

T jqt I i1t . ( i, ght - aver age
o ecl ar e g e e S P s a
wericghvts tofremige pol yi actic acid was deterni ned by gel

per. i_on chromat agraphy (GPC) based on pol ystyrene.

(5 TGrAeE % PRSI O, GHFTIEA 1€ Sa i S POSOPEL 3R 0P
195@:5iel kieng ipedk cassignadnie R wlacki id.; .
(12).195): 18A%aD§C2928 by%'lr'lAinst CASREC3E Soday (Papes) -
mPasgrefent by TA instruments was used for measurement

under a nitrogen atmosphere with a Lemperature-
elevating rate of 20°C/min. Rsigs was caleulated by the
following formula based on the >195°C (high
temperature) melting peak area and 140-180°C (Low
temperature) melting peak area from the results of DsC
measurement of the injection molded article obtained in
each of the examples described below.

Ra19s (%) = Az195/ (BsrestAiap-1s0) x 100

Ra195: Proportion of 2195°C melting peak

Azi95: 2195°C melting peak area

Aizo-130: 140-180°C melting peak area
{4) Deflection temperature under load: A test strip
with a thickness of 3 mm, a width of 12 mm and a length
of 120 mm obtained by injection molding was measured
according to ISO75-~1 and IS075-2 under a 1.80 MPa load.
(5) Plant-derived component-containing weight ratio
(wt%)}: The plant-derived component weight ratio was
determined as the plant-derived component-containing
welght ratio (wt%) in the resin composition according
to the following formula based on each content, with

the plant-derived cemponent-containing weight ratio
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under a nitrogen atnosphere with a
tenperature-elevating rate of 20C/ mn. R>195 was

cal cul ated by the follow ng fornula based on the
>.195C (high tenperature) nelting peak area and

140- 180C (I ow 15tenperature) nelting peak area from
the results of DSC neasurenent of the injection

ol wiex) afdi @bt et | negrel RN

descri bed bel ow. 95 (% b P1195é/?€e1&92%A140- 1808&3111)? shown
100 F8%g5: T GploHT G oe 10 veld Sl tdnty quedie 120401 951 ght
1 el t 40, 180:_ 140Q-180 ltjng
pggﬁhgfeghﬂ%4?§%£fﬁg§?}g%;tenﬁéfﬁFh%gmhﬁgég%7§%flﬁﬁd

t esmpstrrd-widrht 26 i ks tofr a3 M (va i G ofr 42, PY
and .a Ien%}h of 120 nmm obt ai ned by injection nolding
WaS THERS I 155 8BSty Ao PESTPSIPlafd 25SEP502 under

a 1.80 MPa load. (5) Plant-derived
conponent--contai ning weight ratio (w%: The
pFarftdeisiniad  evproersn tweicghit: indnigo wedghdet-aribnaet )
as i g Jpl-ant - derived conponent-containi ng wei ght

ratio (W% in the resin conposition according 30to

t I[tféx{ bbsbroiwiunigrofe@tanitlga - base gro@mdia atdhocoRtept « s W 148, 108, 5
pl ant - dépshriigghoconpeBe Rl +ICo plahmbiRge M@ WG < & at | O72x 1+102:8 00
(wt% for BioPC as 82% (cal cul ated by the fornul a
shown bel ow), the plant-derived conponent-cont ai ni ng
weight ratio (W% for scPLA as 100% and t he
pranthderbygd) gonmp ; ai,piiRg weight rati %
for ordinary SEOIyggﬁggﬁgﬁggcgﬁ%gseﬁg%ggb?spﬁ%ﬁoﬁ%g
asSe8psbipkani tHentvedecoapbnent - gontiaj nhng Wej ght

i o) i ' =
rﬁibgaggﬁf%llgnﬁkppgéans a unit of 1,3-propanediol

without the carbonyl group.

Also, "A" means the molar ratio of isosorbide
units in the resin (= 0.75), and "B" means the molar

ratio of 1,3-propanediol units in the resin (= 0.25},

Plant-derived component-containing weight ratio {wt$%)
in resin composition =
82 x C + 100 x D + 0 x E

In this formula, "C" means the welght ratio of
BioPC in the resin composition, "D" means the welght
ratio of scPLA in the resin composition and "E" means
the weight ratio of ordinary polycarbonate ccmposed of

bisphenol A.

Production Example 1: Production of polycarbonate

component (Bio—-PC) (component A)

After placing isosorbide (20.0 kg, 137 mol), 1,3-
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10 x( Isosorbide unit nolecular weight x A +1,3 -
propanedi ol unit nolecular weight x 8144 x A +74 x B
100 x100 Isosorbide nol ecul ar weight x A +1,3 -
propanedi ol nol ecul ar weight x B172 x A +102 x B In
the fornmula, "isosorbide unit" neans a unit of

i sosorbi de wi thout the carbonyl group, and "1, 3-
Fﬂpmnpmnﬁdﬂohni4"6ﬂﬁﬁ@ﬁ &1 Wnitho 0f dnB- &Hﬁﬁgﬂﬁﬁhégrbonate

5 i £ hout the carbonyl group Al's A" means
fm?a‘fg'r at?® ®l) sbsor &P@Jevwwatilrprt I’@IT]‘BSIZ}Q(:bls (4-

O N e 'y 5 _
}7 pﬁoo%drlﬁjol)r%? Ili@nd Aec?lruéréastnah?a {}3252) mg, 4.89 x 10
26Pm@ﬁﬂ @@ﬁl&@dxeﬂwm@wéammcaﬁualmw@gowedght7&ablﬁg 1.96

n ion = 82xC+ 100xD+ OxE
fﬁgt I s ?%?ﬁuW% ngaﬁ%aﬂ§ ?ﬂ%yﬁﬁ¥bﬁ?t%%ﬁl%ﬁ%ﬁlI§EﬁK§nd
| tHheninasive GRIMQE TN unddr MRaNRS ARR eI spll:mre at
25ratjio of scPDA in the resin conposition an

&%s G-heThei GRESFALEOWES bhdnnaeyupselyeadbohat e
CQRRRed 19 LIS funile stirring, and the interior

of the reaction tank was brought to 66.67 Pa (0.5
mmHg), 245°C while distilling off the produced phenol.
The obtained polycarbonate is herein abbreviated as
"Bio~PC".

The reduced viscosity of the Bio-PC was 0.59-0.63,
and the glass transition point as measured by DSC was

121-122°C.

Production kExample 2: Production of poly-L-lactic acid

component (component B-1)

After adding 48.75 parts by weight of L-lactide
{(product of Musashinc Chemical Laboratory, Co. Ltd.)
and 1.25 parts by weight of D-lactide (product of
Musashino Chemical Laboratory, Co., Ltd.) in a
polymerization tank, the system interior was
substituted with nitrogen, and then 0.05 part by weight
of stearyl alcohol and 25 x 10°° parts by weight of tin
octylate as a catalyst were added and polymerization
was conducted at 190°C, 2 hours to produce a polymer.
The polymer was washed with a 7% 5N hydrochleric acid-
containing acetone solution to remove the catalyst and
cbtain a poly-L-lactic acid component (PLLA, component

B-1). The weight-average molecular welght of the
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Production Exanple 1: Production of polycarbonate
30conponent (Bio-PC) (conponent A) After placing
i sosorbide (20.0 kg, 137 nol), 1,3- propanedi ol
(4.69 kg, 61.6 nol) and di phenyl carbonate (41.9 kg,
196 nol) in a polynerization tank, 2,2-bis(4-
hydr oxyphenyl ) pr opane di sodiumsalt (13.3 ng, 4.89 x
10sbBaimbd POLAt etsapsh syt apDNi W hyds oxigle @hL3%e1ting
mg, 1.96 5x 10-2 npol) were added as pol ynerization
cat U Yst STRhd"Ehel 79 x¢ ur fhgas nvsitedd igadeona priittogaw)
atypsphese at 180C. The pressure was then reduced and
the tenperature increased while stirring, and the
interior of the reaction tank was brought to 66.67 Pa

5 10mmHq) ,. 245 [le distilling off the produced
é%ﬁg\Uéggéy,ﬁﬁ%ﬁég%h%bﬂyﬁxiHﬂﬁHﬁb%ﬂ:Hﬂﬂ%ﬁqgiaCtiC acid

ncTroTr— mrC—Oot ot

ablympdrated @sfomsRC'E-2) The reduced viscosity
of the Bio-PCwas 0.59-0763, and the glass transition

poi nt adfieds edst sy 1086 wes tE5 131 wE22EL PrfodudtEican de
= ti of...pol.y-L-lactic acid

e (e A o R, R it 7 S parits

bynaeidght/ Sofpardacty de i2B(iproaduct] 20f iMeSaghilR ct of

&Efnic [ Labg&gtory, Co. Ltd.) and 1.25 parts by
UGRE PO ODHERICHE (PSRt Mesadiiicno Cheni cal

Labaraedfiva t®on L), iha Rvierization tank, the
systeminterior was substitdted with nitrogen, and
t RERSGi05tpar Wik weitglge25otinst eaeyl 0albcopal-tang 25ight

X .20 rts i,ght of .tin._ociylate as a catalyst
mg%eSagggglaﬁg%ﬁgﬁ§ngpﬁzgéi6n1 s Ragitdudtedredtghtopd, tin

2ohoyiattoapr adueeaayBel waRe. 2BRedPah¥BhL 1 YRS
with a 7% 5N hydrochl oric acid-containrﬁg g@e%@%épggn

sBRtt FBRNE rENde 1OReCeatathpstr sahd produce a polymer.
The polymer was washed with a 7% 5N hydrochloric acid-

containing acetone solution to remove the catalyst and
obtain a poly-D-lactic acid component {PDLA, component
B-2). The weight-average molecular weight of the
obtained PDLA (component B-2) was 130,700. The melting
point (Tm) was 156°C. The crystallization point (Tc)
was 120°C.

Example 1

A dry pelleted blend of 5.5 parts by weight of
(component B-1) and 5.5 parts by weight of (component
B-2) with respect to 100 parts by weight of (component
A) was used for injection molding with an injection
molding machine (PS20E2A injection molding machine by
Nissei Plastic Industrial Co., Ltd.) at a cylinder

temperature of 240°C, a mold temperature of 40°C, an
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30o0btain a poly-L-lactic acid conponent (PLLA,

conponent B-1). The wei ght-average nol ecul ar wei ght

of the. obtained PLLA (conponent B-1) was 118, 200.

The nelting point (Tm was 159C. The crystallization

poi nt (Tc) was 120C. 5Producti on Exanple 3:

Production of poly-D-lactic acid conponent
(compeoedbnBe2he of 4 s8EbREsagEiNg d02Pi PR 1Yot 30
wei ght of L-lactide (product of Misashino em cal
Laborafdr yto ceroduae) aanalded 7arphete witinei ghtiokness of
D- i d u shi em

La%gﬁg't o%y‘,ép%%? (E%di)% ﬁ?“ﬁwgﬁ‘go?y%? t?%ﬁi%%ﬁw' t3d the
sysé¢ Bhednien i Drp@sasubst itk edl whd hvdd thQgeMe @Nbye i ght
thentO. _05%]|_oa_r %\&;/ vvei]%ht of stfar%I al cohol and 25 x
10-3-Par t beg M/ BPLR iR Y5 Bk e d%carestditysare
westeowad dad aneh pol yneri zati on 15 was conducted at

190C, 2 hours to produce a polyner. The pol yner was
washed with a 7% 5N hydrochl ori c aci d-cont ai ni ng

a%@@ﬁ;‘(z ution to renove the catal yst and obtain a
p = ic acid conmponent (PDLA, conponent B-2).
The wei ghincaverdage vl 1ecular preiditeOfht he 20eht.al ned

PDLA (corgponent‘ B-2) was 130, 700. The nelting point
(FRCWEIF56E. IThd ciytal | isarin fisoi monple)ingd 2. 5

190G ExAls ohe 20 DLl gheslhl nd ol 89 parte

by wei ght of “(conponent” B-1 CeREnt

oﬁ-@ﬁomp@ﬂvef e st widt I’iLGCE&mHUiSdtk?f 16Q gpar to¥ Ny:-omponent
ihght._a Co ent .,A) was use or injection

%)di ﬁ‘_éldwitﬁlﬁ g%%ﬁrﬁcéﬁcf%ﬁ%%%rﬁa&m%é dpszoERA

| neactired Makdighg FaGhide B -3Nicssal/ PR ast 6o /1010 .

Industrial Co., Ltd.) at a cylinder tenperaturé o

240€, T8SHOE BERpEh&bEr dnoflakdeg, lan

Comparative Example 1

A molded article was produced by the same
procedure as in.Example 1 except for combining 21.5
parts by weilght each of (component B-1) and (component
B-2) with respect to 100 parts by weight of (component
A), and the deflection temperature under load was
measured (weight ratio: Bio-PC/PLLA/PDLA = 70/15/15).

The results are shown in Table 1.

Comparative Example 2

A molded article with a thickness of 3 mm, a width
of 12 mm and a length of 120 mm was produced by
injection molding of 100 parts by weight of (component
A) with a cylinder temperature of 230°C and a mold

temperature of 50°C, and the deflection temperature
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injection time of 4 seconds and a cooling tine of 30
seconds to produce a nolded article with a thickness
of 3 mMm "a width of 12 mmand a |l ength of 120 nm
and the deflection tenperature under |oad was
measured (wei ght 5ratio: Bi o-PC/ PLLA/ PDLA = 90/5/5).
The results are shown in Table 1. Exanple 2 A nvol ded
artih@dée Wosd phogdueess byed he same-Opracequr 1,as, Qn Table
Exanpl e 1 except for conmbining 12.5 parts by wei ght
eath of (component B-1) and (conponent B-2) with
respect to 100 parts by wei ght of (conponent A), and
the deflection tenperature under |oad was neasured
(it Dfmte e | Oxarigh e PC/ PLLA/ PDLA = 80/10/10) . 15The
results are §£o in Table 1. Cbnparatlve Exanple 1
A nol ded* &% %%“Hreodi?c%c?wltcﬁéj her seadur e
aprdtdaand| £ 1 eXeetp for1 conbini 2 Vi
Spght each of (conponent 1B 1) andn%co#poneg{lq@ %Zb‘r’
\MH4¥q%§ﬁédﬁﬂﬂﬂ“1@@qﬁNQﬁsQﬂpmﬁﬂ@ﬂﬂt(ﬁ—KCGMmbﬁ®MMp®nent

a h I te ture unde ,
rrelyzi\s%r zvdl Lee%r:kecrncat i0: q@aéo %qgrh_ww V‘\%O/aﬁlolr%lnary
Tite_]preesﬁl t@l@f@ﬁﬂmme ok edl .o 2% iEHHRAAL Ve pc,

mol ded article with a thickness of 3 mm

o B 5 22 T tand S enGIFTDICA20 cus aprlodeded n
DY HeNpRAld VR dtNG- Ol b0 LA % 0Y W& @t OF L1y the

(conponent
deflection temperature under load was measured (weight

ratio: PC/PLLA/PDLA = 80/10/10). The results are shown
in Table 1.

Reference Example 2

A molded article was produced by the same
procedure as in Example 1 except for using an ordinary
type of polycarbonate composed of bisphenol A {PC,
PANLITE L-1250 by Teijin Chemicals, Ltd.), a cylinder
temperature of 280°C and a mold temperature of 80°C,
and the deflection temperature under load was measured.
The results are shown in Table 1.

As seen in Table 1, the resin compositions of the
invention composed of Bio-PC and polylactic acid had a
drastically improved deflection temperature under load
of at least 10°C higher than with Bio-PC alone, without
reduction in the plant-derived component-containing

weight ratio.
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30A) with a cylinder tenperature of 230C and a nol d
tenperature of 50C, and the deflection tenperature
under | oad was nmeasured. The results are shown in
Table 1. Reference Exanple 1 5A nolded article was
produced by the sane procedure as in Exanple 1 except
for conbining 12.5 parts by wei ght each of (conponent
B-1) and (conponent B-2) with respect to 100 parts by
wei ght of an ordinary type of polycarbonate conposed
of bi sphenol A (PC, 10PANLITE L-1250 by Teijin
Chemcals, Ltd.) and setting the nold tenperature
during nolding to 80C, and the deflection tenperature
under | oad was neasured (weight ratio: PC/ PLLA PDLA =
80/10/10). The results are shown in Table 1. 15

Ref erence Exanple 2 A nol ded article was
produced by the sane procedure as in Exanple 1 except
for using an ordinary type of polycarbonate conposed
of bi sphenol A (PC, 20PANLITE L-1250 by Teijin

Chem cals, Ltd.), a cylinder tenperature of 280C and
a nold tenperature of 80C, and the deflection

t engéreat ur ¢ under| | oad s| measured. The results are
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drastically inproved deflection tenperature under

| oad of at |east 10C higher than with Bi o- PC al one,

wi t hout reduction in the plant-derived

component - cont ai ni ng wei ght rati o. What is clained

I S: : 1. Aresin conposition conprising 100

parts by wei ght of a pol ycarbonate (conmponent A)

qwﬁguigrghéyhéglgg di ol residue represented by the

followng formula (1): 0 (1) ‘(wherein Rl1-R4 each

|ndependently repr esent hydrogen al kyl, cycloalkyl

or aryl), .10t he ether di resi due.repre te

For mul &1 £ T3t (T TFATd 6™ 66 Hel0F THD boFap by

dw@grf@smtaeﬁadlrydah%o@ﬂt\écexrdw@@mmam &bﬁQaﬁﬁ&hg Ry

ght of polylactic acid (conponent B), wherein the

;ﬁﬂfgﬂracctwl F&isd TeomspremerBed $ychgodedloviag formula

pﬁ]y L-lactic acid 15conponent (conponent B-1) and a
y-D-l actic acid conponent (conponent B-2), and

WheFeHH] n the nmelting peak derived fromthe

pol yl acti c Hcid _conponent during tenperature increase

MA%Q a differential scanning

( DSC), the proportion 20of the nelting

and above is at | east 60% of the

i’/ng Beak area for 195C and above (high

and the nelting peak area for 140-180C

tuc9;+ﬂas_d?ifrnined by

(wherein R1-Ry; each independently represent hydrogen,

t enper at'ur
(1 ow t enpe

alkyl, cycioalkyl or aryl},
the ether diol residue represented by formula (1)
constituting 40-100 mol% of the total diol residues in

the polycarbonate, and 1-40 parts by weight of

- pelylactic acid fcomponent B), wherein the pdlylactic

acid (component B) is composed of a poly-L-lactic acid
component (component B-1) and a poly-D-lactic acid
component {componeni B-2), and wherein in the melting
peak derived from the polylactic acid component during
temperature increase for measurement with a
differential scanning calorimeter (DSC), the proportion
of the melting peak area for 195°C and above is at
least 60% of the sum of the melting peak area for 195°C
and above (high temperature) and the melting peak area
for 140-180°C (low temperature), as determined by
measurement of the melting peak derived from the
polylactic acid component during temperature increase
with a differential scanning calorimeter (DSC).

2. A resin composition according to claim 1,
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measurenent of the nmelting peak derived fromthe
25pol yl actic acid conponent during tenperature
increase with a differential scanning cal orineter
(DSC). 2. A resin conposition according to claim1,
wherein the weight ratio of the poly-L-lactic acid

- conponent. (conponent B-1) and the poly-D-lactic acid

TPRRET e ) U4 L 8 e

corROS 41 o N @egoseimy B0l )claidn theopd?,yWhdeeitn o heid
def l'ecti on nder | oad of the resin

} e erature
SRR onl G RRSESHr & Ao ot o il P ESF7 S CpRRgent B-

B30 ot - 2)ests Stdiqp-0fp B gmm thi ckness, 12 nm
wi dt h "and 120 mm | ength is higher than 85C under a

10l oad of Al.B@iNPgomposition agaogsiingcoppoditimond or 2,

cording.to one of clains .1 to 3, which further
PSS, s B R IP TR TRE SBSEarboars the
(reenpoNRtp ALt it residurl repoesenedoby sbhe-1 and
following formula (2): 15-0-R5-0(2) (at |east one
%6 Tesivditd whé&esitn SRS s of g allp thdlckaees - f Agnim

- li i roGar akizeycl i

o ec ST bon o Sipaymu e A GAAR, B kCLbfer 5
doeposift ila®Catidar.ding to claim4, 20wherein the dio
residug of fornula (2) i.s.a 1, 3- groganediol resi due.
6. A rdsif E6RpBsFOrBR3ELEPdPHGOrd Ay tBna ¥t OBPaPHs
E1bemd WRioCh, f ymtiker reompEsenandes9sgsbidgikesi due
as the ether diol residue represented by 25fornul a
@@Fidue in the polycarbonate (compenent A), a diol

residie represented by the following formula (2):
—0O—R5-0— i2)

(at least one diol residue wherein Rs is a group
selected from among C2-12 aliphatic hydrocarbon and
alicyclic hydrocarbon groups).

5. A resin composition according to claim 4,
wherein the diol residue of formula (2) is a 1,3-
propanediol residue.

6. A resin composition according to any one.of
claims 1 to 5, which further comprises an isosorbide
residue as the ether diol residue represented by

formula (1).

23



