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(57) Abstract: The present invention relates to a lactide copolymer which has superior physical properties such as mechanical prop-
erties and workability, and superior flexibility, and thus can be valuably used as a packaging material or the like. The present inven -
tion also relates to a method for preparing the lactide copolymer and to a resin composition comprising the lactide copolymer. The
lactide copolymer comprises two or more predetermined block copolymerizing repeating units in which hard segments of polylactide
repeating units bond to both ends of soft segments of polyether polyol repeating units. The block copolymerizing repeating units are
interconnected by means of a urethane linker group which is derived from a polyvalent isocyanate compound in which an equivalent
of an average isocyanate group per molecule is between 2 and 3.
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sgHSA Hew ¢ 9o, =g AREE BT U A=Y e
S SFRY o, AAAE AW FS A WA Y 2L
WITH AL BLE SE thd ok Aol AT & ATk
(=99 eg 47

1L AN 19 Selo]= TE2FA ) g 'H NMR spectrum

o, WH FAH S Fal, ¥l A8 L £FE wy

Festrlz ek oRh, oI AAde ERY Gaz AAE A

kv

8719 AAlel R melel, F7U Bel U AF2L gRE

el e} 2o}
(1) Zggelol= 2 ZgoHz Ea B2ugo] FF (Wi%)

600Mhz 7|3 H(NMR) AHEZ0|E|E AL&3le, 'H NMRE E3 Z
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TA Instruments)E

wO 2012/1§9791
@ Tg 2 Tm(C: ARFALBA (Az:
AbESt, AlRE &F FWYAIZL T 10T/R2L %%*lﬁ 3@5}.9113}.
FE I FZ9 dojx HIdH A HAY FUw(mid value)E TgE
3R, 239 &8 5¢ Peakd AEHZI(Max value) €52 Tmo 2 39t
5 (3) TAH %2 EAF BX: TEAY EXNFH ExF BExs
GPC(gel permeation chromatography)E A}&3led =A3st9on, ol
Z 2] 2 d(polystyrene) MEZS EFCE 51T
(4 ®F  HEl= IR wi%):  600Mhz  #27]FH(NMR)
LNELCIEE Aol HNMRE $9) Selols FF9A o) Eges
10 A% AE|=E drol= FEHAL J1EoD TS FFAUG
[FAddl 1]
Sn(Oct)(L =2 |A}) (0.2g, 0.49 mrﬁoI)F’Jr st7]  #aral 59
3 E(TCIAL (o 36g, 1.0 mmol)Z 100mL Z&}2 =0 z}z}h ’1—?@—3}3, 224
30 mLE $9°] 100T oA 1AIZF E<F wRESIGITE ol F AF- slojA] &rjE
AR T 7] FSEGA A 0369

15‘
EEER CCE LT

LAt
ERER)

N=C=N
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[l 2]
Sn(Oct)(Z =2 XA (0.2g, 0.49 mmol)@ 3}7] 3}sha] 69

e (AR D 0.36gE 100mL Z&t2=3d 2+ FY9stn A4 13}

47184 B34 Bol digk BC NMR 2#E” S #x3}H, Sn(Oct),
oo} 33k 69 FHFEQ wEFolA AR JtEd 3A7F § 188, 183,
182ppm oA HEEH], § 183 o] A % ARZEA YEl}Es Ao=E
3514 69 89Bol AT OctH acid HgEel tlg = =olod, 5188 ppm
A Jeld W FJAE free Sﬁ(Oct)z o} dx)8m, 5§ 182 ppm oA YERG
HE s 88 69 sdEol MiAE 77 553 digh Aol

[3}s+4] 6]

—N=C=N-

—N=C=N
- dn n=10~12

A =@, wwy], o £ ®H ¥ A2"EE FH[E 1500
gt 7)o, L-ZEelo]= T=A(100 kg, 693.82 mol)dt FAdd 19 H7)
TE5ETA A (10281 g)F FYUT ¥, ZHZZIAIHIH(THT BAF

6000 g/mol 17.65kg)< ?Jé}ﬂ, 180C ¢ 2%l 3 A7t OL e S5
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MRS AlA B8] 129 B2 FEAE AT DSAUAM IR
TETAE ABEHSIH GPC(Gel Permeation Chromatography)S Alg§3}o

% BT RAFL SARYEY 95000 o FF WEF AR

o} %, 2GS Mol BAG BF olarlohlo|Er)e] Fapo] of
2.7%1 B} ol&AopdIo]E FHehE (o] AlotHlo] EV ] ®Rko] 2,021 MDI%}
o]z Alopd| o] E 7] 9] 3F%o] 3090  Hexamethylene  diisocyanate
isocyanurate®] Z3E)S 0.59kg FHU3A, olE A7 4] 1a9 EF

ZEFAL 180T 9o LEoA 30 £ ZoF Ey} 2FNIAA L

[/\1)\] O-ﬂ 2]
Yz 2FASYE (T +AF 6,000g/mol, 25kg) & Fdt,
TG W olaAlopolEFY wgo]l <k 279 ©rh olhA|ofdlolE

gtz (claA ool EZ19) Bl 2.0¢] MDISH o] iAjoplo]EV] o] o]
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3.09] Hexamethylene diisocyanate isocyanurate®] =%

ZzzgdAdIE (FHT TAF  6,000g/mol, 33.33kg) =
FAst3, EAE HF  olaAoMo]Er|Y  FFFo] ¢ 279 tr}
ojaAlotHlo|E SFHE(o]aAlolo]EY] Y W¥ol 2021 MDI%
o]l kAol o] E 7] & Feo) 3.0% Hexamethylene diisocyanate

isocyanurate®] ZHE)S 1.66kg FU3IA, ol& 7] 35tA 1a9 EE

[2Ao 4]

ZzzgdZYdE Ui EZPdddEgE (U7 2AF
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[2 Al 5]

Fezzgdzds 94 EPAUASUE  ($UF  EAR
6,0009/mol; 25kg)S FUS AL AQstis A 294 YT WHe=R
AN 59 eols BFAE Az, olel AR ATOl=, $% 37

$AF, FEUH01LE 2 $4LEE SAs] E 19 UEhIYTh

Aol 6]

=041 °1£*10}H101E FFEZA, BTG BE oliAlohie]E 9
FEFo] oF 253 T} ojaAoldolE FFE(c]aAot]o|EF|S FaFo]
2.09) MDIS} o] &Alopdlo]E7]e] ko] 3.09] Hexamethylene diisocyanate
isocyanurate®] EHE)S AMET AL Addstne AAld 13 FLF

Pmoz Ard 69 elol= TEFAE Azd:, o9 IF ZFElo|E,

TF BT 2AF, Fydoler 2 6258 SAHSY E 1] YEAAE

t7} olaAlolU|olE BFEZ A, BEXF HF ojiAolulo]E 7Y
ZaFo] oF 2520 Tt olihAjollo]E  sEHE (o)A ol o) ET] Y B ol
2.020 MDIg} o]aA|old|o] E 719l ko] 3.021 Hexamethylene diisocyanate

isocyanurate®] ZEE)E AIEFT AL AQstue AAd 29 FII

HHoR AAld 7

o
A
)
L
[
of
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e
2
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3
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QL
kJ

L ol9) #F efolx,
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(A4 8]

b olaAlotdlolE StERA, BTG B ojhAjoyo]E] 9
FEFol oF 2.5 Tl olArjopdlo|lE FFE(o]AA|ot|o]ET]| 9] FEFo
2.09) MDIst o]&Alohlo] E7]9) F3¥o] 3.0 Hexamethylene diisocyanate

isocyanurate®] ZgE)E AMET AL Adstas HAld 33 FUT

[2A] ¢ 9]

=2 .Oli*]OPHIO]E' HPERA, 2AG FE olaAoldo|ES] Y
FFol ok 2.5¢ ©rb olhAlofo]lE SFE (o]hAlopo]ET| Y] Brol
2.021 MDI9} o] &Aool EV] 2] ©raFo] 3,020 hexamethylene diisocyanate
isocyanurate®] Z¥E)E AEF AL At AAld 49 FAF
PHoE AAd 99 o= FEPAE Az:sm, ol Z‘_HET gtelol =,

TF BT TAF, vHPo2E R FH2EE S5k 19 dEhiAH.

[ A< 10)
T7F o]AAIOMo|E SFEREA, BAF HF oliaA|old|olEV] Y

ol oF 2.5%0 t©rb ojaAloldlolE EjhE (o]hAJohdlo]ET| e Fo]
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2.0%] MDIS} o]AAlol|o] EZ] 9] F&Fo] 3.0¢] hexamethylene diisocyanate
isocyanurate®] THE)E AIRE AL AYsie HAAd 59 FYE
WHoE HdAd 109 gElojE FFHAE AXeta, o9 JF o=,

FH AT BAT, FYHRE R §84LEE A E 19 YehhUrh

[Hlae] 1]

g7b olaAlodlolE StEEA, EAF HET oliA|otd|o]ET] ¢

ofl

Fol 290 folarohilolE  gFE(D | g-2,4-t]0] 2 A ohuo] E

(MDI)S A} 83131, o] 03kg £Y3ted, oj2 A7 &8 19 B=

EATY BF olaAlolule]E7)g Pao] 29 TolaalohloE
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II?‘J
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JAAoldlo]E (MDI)E 0.59%g FYste, ol
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[Flale] 3]

AY BF olaAohuolEsle] Gae] 291 HolaAlolujolE

i

33HE(1,6-FAE A o] AJold|o]E (HDI)E 1.25kg F3te], o]E

471 34 1ad £F FSAAY H3AD RS Astas vnd 13

TLE WHyoz Hud 39 gEol= FFFAES ARsta, o9 IAF
getole, T B BAF, FEdole: 2 $82E5 533t E 29
LHERA T
[Hlale] 4]

gl olaAolHlolE SHERA, BAY BF LSRELELE

FEol 3 it olihAloldo]E 3 gtE(hexamethylene diisocyanate

isocyanurate)2 AFE3 AL A9 3
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AA ) [AA A A o | A o] | LA o) (DA | DA o] [ A Aol |- AT o] [ A A] of

7

1 2 3 4 5 6 7 8 9 10

Mw (g/mol) 244,00)235,001231,00(245,001229,00|236,00232,00|224,00/243,00| 222,00

0 0 0 0 0 0 0 0 0 0

Mn (g/mol) 107,00 107,00 |

95,000(87,00084,000 . 88,000 |95,000(88,000|81,000 . 87,000
PDI*

257 | 270 | 275 | 229 | 260 | 248 | 2.64 | 277 | 227 | 255
(Mw/Mn)
Tg(C) 48 51 47 47 49 48 48 50 49 46
Tm () 169 | 171 | 171 | 168 | 167 | 168 | 172 | 171 | 171 169
ZejgElol=
flasgeay 85 | 80 | 75 | 90 | 80 | 85 | 80 | 75 | 90 80
HF(Wt%)
ZHdH=Z
Jew=ad| 15 | 20 [ 25 | 10 | 20 | 15 | 20 | 25 | 10 | 20

0.5 0.6 0.5 0.5 0.4 0.5 0.6 0.7 0.5 0.6

*PDI: thEAME A<= (polydispersity index, PDNE e,

Bl o1 |H) 22| ¥ 23] B4 |85

A
ol
e
S

Mw (g/mol) | 171,000|145,000| 212,000 434,000
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24 74 Aez dzad.
S, ula@o] 40]4 3 o4 BAY AR olaAlohlolE FHL
2 HPEe ASsts A A walo] AAA Sulel %X op B

S40] Brbs B B ohIF 03 oF FAL WA UL FARAT

rr

AAo] 1 WA 10, Bl 1 WA 5 2 AFdHoz Husta ¢

NatureWorks ' 4032D¢] Za]tejol= Zxo] sl HAAKE Minijet i <

Aol dig 7AE BAEL oo BHez 54 9 Hreith

(1) 9187 =(kgflcm?): ASTM b 882 o o|Asl QIXEZF(Instron)
Abel REEAIRY] (UTM) & olgstel, Axd Add dis) dFZ=E
=454k A 53 A @9 HaAE AFANZ FASAT

(2) 4% (elongation) (%): 271 (1)9 AFAEe TS ZHA
AHol Hug w7ixe &S SAHste] A 53 AP HIAE
AnAz BASAE.

(3) E& & (GPa): ®HsA@7] (UTM)= ol&ste] A9 A=

23 A HolA = stress-strain curve AolA Z7] 0 WA 1% strain 737+
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Z1&71E AT &4 53 AlE9 HAAE AFXNZ A h
[ 3]

AN & [AR] o | A A] o] (A A] ol (A A] o] | A A] of) [ 2] 4] o {2 A] o] FAL &) off | 21 A o)

R 2 3 4 5 6 7 8 9 10

U AR

458| 390| 424| 446] 376| 418 413| 348 395 425
(kgflcm?)
A E(%) 44 49 51 48 55 45 60 50 52 40
E-
2E3d2( | 175 166| 1.79] 163 1.73| 1.72| 1.77| 165 168 1.71
GPa)
[ 4]

H] L of) 8] 3 of) |H] L of) | 8] 2L o)) | 8] 32 o) [4032D

1 2 3 4 5
NA7=

467| 457| 454 480| 545 702
(kgflcm?)
A-E(%) 18 31 12 15 13 8
E-
mEAA(| 18| 183 18 2| 23| 243
GPa)

47 B 3 9 43 FzeY, ANdd o8 Azd Zeol=

FEEA = vade] FdAY olRY Sk AIAATE Ho[HA, Ao
=1 2EyA7F Yol wmde] HE 4" SA4e e Aow
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d 1 WA 59 B2%A 2 4032D= A Ao

Jo
re
ox,
o

He) o) Be AeF e E-REYA e HYosmy dory

O]ZRE Ay AAde FEol= FFFAE TFE ARZA

M 24718 Algsle) 88A4E SAaAUT. o 55 rol=

190° C oA st &gaH=

ok
ofN
oo
2
il
(2
ri
AnS
2
4
i
o
K
12
N
A
<

W= F 216kge FE AHS vkstel o 602 <

[ 9]
AA A A A A A | A] o | A o | DA o) | DA o] | A A] ol | A A] o] | AT o
1 2 3 4 5 6 7 8 9 10
&&AF
15.2| 11.5| 10.8] 16.1] 125 19.6| 20.1| 156 186 134
(g/min)
[ 6]

¥] 2ol [B] aL o] 8] L o) {B] 2L o] (8] L o]

2gAF 86.3| 895| 412 13| 09
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(g/min)

2
10 % glof HHE 3ol debgel BAHAT

(inductively coupled plasma emission spectroscopy) © ¢)&) &3y 1

15 2%}E ANd 1,2 2 3904 Az BEEA AR oY @4 E 790

LER AT
(£ 7]
ol A (ppm)
A 1 5
A 2 | 3
AAlel 3 5
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200,0008 =% Ho A=

o
A
rr
£
o
.2
[rt
o
ofN
i)

A1 Fe A

2

A, A7 EYelHE E8E vEd9Ee
ZP LS Z(PEG) WETH, 2(12-T=IASYF) wETY,

£e(1,3-22902) wEdy, ZHEmdvgdFds  wSod

pe!

A1 Fel oA, A7l EelElE & vEYHE Z4Z 1,000

(8+% 6l

flo

A1 Fel M, A7l BIF olaAohdolE sehE

HolzAolHlolE sgE 2 oliAlohilo]Erle]l Pol 3 olgal o

N
-

o) AAOlUO|E SHEHES Tass Belol= BEEA.

(473 7]
A 6 Fol oA, A7 tlolzAohiolE sHgEe o
ﬂoli*lo}ﬂlolrlf_, 14-HEZHEA  toliAlofdolE, 1,6-FAte L

goliAjold|o]E  (HDI), 1,2-Ed|zt tlo]AxAjotdlolE, A|ZZ &AL 3-
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o] ZASHH|O] B, A|Z 2 8ALA 4T]o] AAolU|o] E, 24-81A}5lo] =R E2q)

HolaAlolio] B, 26-9A}slol=2 B2 HolaAohio]E, gAlstolz.
1,3-7dd golaalobdlo]E, sAste]|=R1 45D Tio]iAolyo] E,
SetolE2-24-0)F g tolzAjohilolE,  Hto|=2-4.4%T) % Y
tlo] 2 Ao} o] E, 1,3-5d 2 tlo]zAloj]o] E, 14-5d 4

tjolAAlolo]lE, 14-2"E9 T]o|AA|oldo]E, 3 3-tiHE-44-t]FHdd

HolaAJopdlo]|E, EFdA  24-tio]AolHlo]E (TDI), EFA  2,6-
o] & Alohilo] B, tlsdueh2,4%t] o] 2Alokulo] = (MDI), o ' v eh-2,2-
HolaAlop o] E, ﬂmléﬁl%—4,4'-qo]iAIO}LﬂolEV 2 Yzgds
ol Aol ER o] Foj7l oA AEH T,

471 olzAobolES Sl wako] 3 olgel b ol sAlehlelE
sz A7) tolarohiolE 82 22 1n, 47 tlojaohieE
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