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(57) Abstract: The present invention relates to a packaging film comprising a lactide copolymer which has superior physical proper -
ties such as mechanical properties, transparency, and workability, and superior flexibility and which has no drawbacks of contamina-
tion, toxicity, or the like. Thus, the packaging film of the present invention can be preferably used as food packaging or the like. The
packaging film comprises a lactide copolymer which includes 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 isocy-
anate compound in which an equivalent of an average isocyanate group per molecule is between 2 and 3.
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Zgoz AYFo| wEFsin. o, AdHoT JulS AlEEA] P=
Fe Zolg &A1Y 9B 2B &M, dE So], A§ Frol=

G kg F Aol oF 1 ml TR LS ALEHE AR T &

A7) A FFe 23 FTHeE APF w, TF F & AA

22 93 FTAY AFo] AsAAR, old@ &v AA TAAe

E, 47 b olzAoholE #@Be 47 Heta 1ao 2F
FFEAG 100 7o) thal oF 0.05 UK 5 FAR, TL ok 01 YA 4

20



S}

47) o7t

gtz 3
e,

PCT/KR2012/004483

1 Azt

0.001 W]

ok

& ok 02 WA 2 FFRe o AT F ok
-

WO 2012/169790

ojZAJotHo]E 8 3tE 9] Abg o]l AUAA ZopAH, eEfo]

AbgFo] AA A BolxW getol

190°C 9] SEA

il g

A

e
o -

0

7o
el
ol
oy
o

1T},

o] tfE A ¢ & 2=, Stannous
(e}

=
=

1A

A
&y

=
T

@

1o}, ol

Foll 28 7153

S

A
Octoate, Dibutyltin Dilaurate, Dioctyltin Dila.urate =< 5

=
L

10

K
o
X
g

ol

i

Bk

§E2A g

0

g 5

20

- 21



WO 2012/169790 PCT/KR2012/004483

o 10 WX 100me FAES 71d 4§ Yk S o), | "o} EE

o
He
ol
tr
i\
rg
2
X

(o]

9,
—
o

Sol xAS W2oz A4L" AL, A4, T
WA 50m 9 FA, L oF 10 WA 30me F7, L& o 15 Wx] 25m]

o) 1;].

4
N
(Ul
N

N
4

g3t A=l 100mme] 2O FE, Z 6mm, Zo] 120mm<l AlHel| o3y
AF AEsge W, dol WF o F g AFFE o 200 U= 800
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2 7 o BE AEo] AUAA =AY ZEHEI ARAA Ee A9

Aol AT B AT FAA Aol megel wARn AR, 33
234, SRS AHEAel BFHA =AY 28 AFHel BFAw
4 FAE 4 Seslol 8B £39 d¥ol AT & Uk
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vepd 4 gtk
depd, oldg ¥YE PEL OUP Bold TUE AzzA

st sA HE"” £ Atk dE B, APauA = H2E AW
IR E-FE, YAEF 2% X7 Shrinkable oVer—wrapping film, Bundle

5 Bog WE, AU Ex folE4E 5 JAUEE IE, Lamination BE,
Shrinkable Label %% ‘;‘ é\é’, 4L Mat X o, 598 24

48, A% £ B3 AE, 2d7] 3F 2 By FoyY 5o 4424

I34 AREE 9o A48 5 Yok

(o) &3
10 E owde) 244 FEL 958 AH 249 23 2 H47%)
FeetdA R, Hold §d4, FE4, Wgd 2 434 52 dehin
A% Zu) 2 gl @ 29 ®x 249 ddE Ad dokh g
gdelols FFHAE Tl 579 ARALS U & rh geta,
A7) E2AE BEL AF I3 5 2F EFL AR2ZA oS A
15 44" $ U
[2de) Bed 49)
= 1% /‘a‘/*]aﬂ 1] QQO]E' T5gA g 'H NMR spectrum
o]}, |
(258 AN AT FAAL BB

20 olgh, W el FAH ANAGE B, 2P 2F& g aFHE By}
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gatel, ol s W) AT FAAE AL otk

(28]
719l AAel 2 wmeelA, 370 B 0 SRS dRe
=zjol

AL EF €33 7]e(standard Schlenk technique) =+

5 EE &

Ba e Agehel AsT
Ed Feeks AAdoN 4 249 B9 L 53 PRe olstl

R e g
& WiaddAs I w%):

)

(1) ZgSgols 2 ZFdgz Zg
1, '"H NMRE &3 7z

10 600Mhz HA7|FHNMR) AHEZHEHE ALg
Azd Gelol= FEFA) T 2% 339 w2uy 39 2
HEae ge A

(2) Tg % Tm(CS A]i}%‘*/\}é‘%’ﬁ?ﬂ‘ (A=9: TA Instruments)S

ANgad, ARE £§ UL Fol 10T/HELDT FLAA SR

15 G ZH 229 dolx Bz 2 ¥HY FAH(mid value)d Tg=
393, 249 &4 T Peake] WA (Max value) LEE Tme= st
| w4 9 pa 2T F3AY 2P BAY PIE
qom, olu

GPC(gel permeation chromatography)E Al&38td ZH3}

&1 21715 (NMR)

Zg €l d(polystyrene) BEL EF LR YT
600Mhz

4) AE  Feol= Y (wi%h):

~HEZ0EE ALE3S, 'H NMRE £3 2ol 2234 Yo T35=

20
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(& 1]

SN(Oct(Z =2 XA} (0.2, 0.49 mmol)yd 3k7] shsb2] 59
813HE(TCIA} (0.36g, 1.0 mmol)S 100mL Edtx39) 24z Edsta, B2
30 mLE ¥ol 100C oA 1A St WRteTt. o] F W3 slollA &uis

AAst FAe Fofol &) AHstau 2y 77 F55EA A 0.369S

A
[3}e4] 5]
N=C=N
[Edd 2]

Sn(Oct)(¢ =2 X A}) (O.2g,v o.l49‘ mmol)@}  3}7] é}a_,uq 62

CBE(EHIATAL) 0.36gF 100mL EEtAFC ZHzE Fsta FAdo 134

T PHeE f7) F55FA Bo4ge I

47125 B9 Bl ¥ °C NMR 2HEQE 32319, Sn(Oct)
zujol etA gel e 9] nhgoj A ﬂ]7}xj_ 7tRd H=7F § 188, 183,
182ppm oA YElt=H, § 183 o AL wj§ ARZEA YEUE Ao=
steka 69 s Z2%4d Oct-H aC|d 3Hgt= ol tg ¥ =3o]9, § 188 ppm

ol A ‘%E}‘r_} Qe ¥ 3= free Sn(Oct), & A3+, § 182 ppm oA Lreld
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§e 33t 334 69 Aol WA 47 FHEFA @ HolTh

[5+3-4] 6]

n n=10~12

[HE Ao 1]

FEERA A (10281 98 BEP ¥, FYZ2PAIYI(GHT 2AF

6000 g/mol, 17.65kg)& FYU3taL, 180T .o X oA 3 AlzF S ME F3
HEAA B 129 BF FIHAES Az 3 IIUAA 4R
S5 A S MEYsd GPC(Gel Permeation Chromatography)E A}-43}¢

% W7 EAFE SA&gEd 95000 9o F% FF EAFL

°lF, TRl WellM 27 A olarlohdlo]E7]e] Fo] o

2720 97} olaAohio|E BEE (0] 2Alolyo| B wreko] 2.091 MDISH

o] A Aol o] E 7] 9] 3ol 3.0¢!  Hexamethylene  diisocyanate

isocyanurate®] ZFE)S 0.5%kg FU3A, o] Ay 2] 1a9 E=

TTHAe 180T ¢ 204 30 & %

s
—z
AR
of)
EQL'
=
olo
>
S
o
&
!
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[ Ao 2]
LYz zddZgE (FHTF A= 6,000g/mol, 25kg) & F 451,

2Ag PF olxAlohdlo]Erle BFol o 279 Tt ojaAloldo]E

SaE(o] 2 A ohlo £ 8 Feko] 2091 MDISH o] & AlobdlolE 7S] ol

3.09) Hexamethylene diisocyanate isocyanurate?] E3E)S 1.25kg

ZYPz=PAd3edE (587 E£AF 6,000g/mol, 33.33kg) =

BAY BF oladohiolEslel wFol & 279 ot
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olaobilolE  SHgE(olxAlohilo|Er]e) ekl 209 MDIs
o] A Ajobif|o] E 7] 9 ko] 3.0 Hexamethylene  diisocyanate

isocyanurate®] Z3E)L 1.66kg FYstel, oS A7) sk 1a9 EE

CRERN
Zezzgdzes o EPdudzs (97 24
10  6,000g/mol, 11.11kg)S FH RS AQstais AA =2
Ao 49] ZEelol= FFHAE AR, ol JF{F HElolE, T HA

2R, fHolLE 9 S§4SEE SR E 10 U

[2A] <] 5]

15 EEEL ENECENEE BRI DL EEEDERNCS L S
6,000g/mol, 25kg)& AT A& Adstus dAd 29 TIF YHPO =R
AA 59 Feol= FEUAE AxST, ol AF Auols, FF FF

2%, FeldoleE L $4LEE SR B 10 YR

k1

20 [AAl 6]

g7} olarlohilo]E SRERA, 2A4F FF olaAlolulo|ESY
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FEFol of 252 Tt o]lAAJofdlo]E  sgE(o]aAlolHo]EV]e] o]
2.0¢1 MDIg} o]AAJold|o|EZ] 9] ©&Fo] 3.0¢1 Hexamethylene diisocyanate

socyanurates] ERE)E Algd AL AsuE ANd 173 A

[EAd 7]

t7F olaAlotolE FRtEREA, EAF HT oliAotdo]EV] Y
Feko] o 259 T} Oli/\lo}ﬂlﬂf—i. SHFE(o]ar|otHo]EF] Y TFFo]
2.0@ MDIg} o] AJol|o] Evle] FaFko] 3.02] Hexamethylene diisocyanate

A &

isocyanurate®] THE)E AHEE A& Adstic HAd 29 FY¥

WHOE AN 79 Feolt FFEAS Az, o9 AR Felols

T BT AT, AAMCEE R $8EEE SAEY E 19 YERAIT

[2A] 8]

|

thl olaAlohdlolE SFBEAN, EAY BF o] Ao o] E7] €]

FEFo] °F 252 ©rl olAAjol|o]lE jtE (o] Lol o] ET] Y TFeFo]
2.09) MDIt o]&Alotd]o]E7] 9] B3Fo] 3.0¢) Hexamethylene diisocyanate

isocyanurate®] E@E)E AL AL Adstues A9 373 I
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[}‘2}‘] q 9]

O7F ol&AlotdlolE sjtERA, AT HT o]iA|ohuo]EF] 9
gepo] o 259 T} olaAlohilolE HitE (OiiA]O}H]O]E7l-‘3} g ol
2.02 MDIS} o]aAlold|o]E]Q] HFo] 3.021 hexamethylene diisocyanate
isocyanurate®] E=FE)S A8 AL AEae AAd 49 FAI

WRoz dird 99 FEols FFFAE AXsHL, ol TF FErolE,

TE BT BAF, wHHoRE R 25 SASY & 19 U

[/é*l_oé] 10]

7l o)Ak AJoldo|E EFERA, BEAF HIF o]|iA| oo ET] 9
2ero] o 2590 Th o xAlohilo|E SEHE (olaAlchlolEsle] Beo)
2,021 MDIg o]xAlollo]E7]e] waFo] 3.09 hexamethylene dusocyanate
socyanurates]  ETE)E A1ET AL Aolstns ANe] 59 FAD

oz AAld 109 ZEelol= FFFAE AR, oY JFF FEol=

o&’z

XA

A

A%, feldolex 2 £42ES SAsY B 19 Yo

P el 1)
oo} olaAlchilolE HEERA, AT BF olxAlopoEse)
gopol 290 tlolaAloldlolE  saE(H YA E2,4-t o)A okl ol =

(MDI))& AF&sta, °lE 0.3kg F¢ A7) shakal 1a9]

ol
it

Fod, ol

m[m

=2
=
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B HF olaAoholEYY FRFe] 29 foliaohiolE

a0
ok
i
o
=
il

2 g-2,4-to] 2 op[o]E (MDI)& 0.59%kg FA3d, °E

[Hl 2ol 3]

(~

Ag WF oAl EVY  FaFo] 231 HoliAloldol B

o

Gelols, 2 WF BAF, SHolLE B L84S EAse F 20
Lhehul A o
[ o] 4]
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Tt olaAjotlolE HFERA, EAF Ho olhAjotdlo]EF] Y
FFol 3% TUF oliAJolvlo]E &3S (hexamethylene  diisocyanate
isocyanurate)S AE§ AS Astie vlud 13 FLIE WEES vlud

49) GOl FFFAES Az, ol BF Fuo|E, FF BF TAY,

ZadgdIase =951 RS AL AYsu:= AAd 49
zoe WHoT Hme 59 FEol= TEIYAES AxsT, o9 AR

10 Feol=, 33 BT LAY, FA00)LE L §HLES S5 E 20

Ao [AA a] | A o | 2A o] [AA] ol | DA o] | A A]off | RA o] [ DA off [ A] o]

11 2 3 4 5 6 7 8 9 10

Mw (g/mol) 244,00 (235,00(231,00)245,00 (229,00 1236,00 (232,00 }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 |87,000 (84,000 88,000 (95,000 [88,000 {81,000 87,000

. 0 | 0

PDI* - :

257 270 |2.75 [229 (260 |2.48 |264 [2.77 |227 255
(Mw/Mn) ‘ : :
Tg(C) 48 51 47 47 49 48 48 50 49 46
Tm (C) 169 |171  |171 (168 [167 |168 |172 |171 [171 169
(FH o=

85 |80 75 90 80 85 (80 |75 90 80
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g wEFS (15 20 25 10 20 15 20 25 10 20
g (Wt%)
FFEE ol =

0.5 0.6 0.5 0.5 0.4 0.5 0.6 0.7 |05 0.6

2 4=(polydispersity index, PDI)S t}eb .

[3E 2]
vlialq (v]me2 (W3 (Hina4 [H)md5

Mw (g/mol) | 171,000| 145,000| 212,000(Z A =7} 434,000
Mn (g/mol) | 90,000| 85,000| 101,000(5 4 &7} 275,000
PDI* BB
Co 1.90 1.71 210|154 E7} 1.58
(Mw/Mn)
Tg(7C) 50 51 51 50 55
Tm (TC) 169 169 170 172 173
Z 7] ZElo]
=

90 90 90 90 100
HHE g
SR (wWi%)
Z o g =
Z72

10 10 10 .10 0
HHE 9 :
TF (Wt%)
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= 0.8 0.8 05/=487} | 0.2

A7 E 1S FaskE, AA9 1 UA 109 SElol= 2EEgA=

Axel @ wid & dEletd, ¥AG BE olaAlohilo| =79
23 3 HRQ T} o)Aolo|E HFBL ALY AAOIA, FY FF
2ANNE, HolzAolilolE HGEe AT Wl v BT Fe

pARe 2 gelols FFYA FojHel FANYUTh oHT UAleY

gelol= BEFAE wlmdd ¥d B EXF wE 95E 7)AF

(234 1] 7148 BY 53

rlr

AAld 1 WA 10, vlad 1 WA 5 2 AdHoz Fojstaz

NatureWorks 4032D¢] ZZ&elo]= 2o dig] HAAKE Miniet I <l

—

AEEY (Injection molden)E A 33 AFF=E AL & Ye A=

1tk ol¥e Wyt ARS8 %3 2L 40 A

7

o
N
ols
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EA5 0,

Aol dg AAH BAe Bee wHoz 23 2 Wrlast

(1) Q72 E(kglem?): ASTM D 882 o 9JA3te 1A E Z(Instron)
Abel EEEAIES] (UTM) & ol §3led, A=xd Ao disl AZBEES
2755t 7 58 NP WEAE ARNE AU

(2) A& (elongation) (%): A7) k1)9] VAFEL} e =74
Ago] AU w@Axe Ags ZFsel @A 53 Agel BFAE
AR EAS

(3) =E2~ (GPa)y HeAE7] (UTM)E o83t Aol A3 =
54 Al EAAE stress-strain curve AollA %&7] 0 WA 1% strain 7719

71€718 Atstg. @A 53 A9 XS AAAE FASAT

[3 3]
AN G | DA d | A ol | A Gl A A o (A A] o] | A o |2 A o] | A] off | A A ol
1 2 3 4 5 6 7 8 9 10
AA7A=
458 390 424| 446 376 418] 413| 348 395 425
(kg/cm?)
21-8(%) 24| 49| 51| 48| 55| 45| 60| 50| 52| 40
E-
=Eda( | 175 166| 179 163 1.73| 1.72| 1.77| 165 168 1.71
GPa)
[ 4]
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T

|3 of) | v) ;] [B) a e {B)] oo (8] o) |[4032D

1 2 3 4 5
AFAE
467| 457| 454| 480 545 702
(kg/cmz)
/\10(%) 18 31 .12 15 13 8
E-

2 &( 1.8/ 1.83 1.8 2 23| 243

GPa)

Aol ARE Rl fAHE Aol B,

=
|\
o
A
i
>,
ofo
ol
2
ofo
oo
)
-
i
B

gkl

12
[$;]
«Q
ai
o
o
I

BE 3 216kge] 2 ¢HEL sbatd o 60x E9F EZTE o=
getol= FF A FAE Ao gMOmin G2 23S

39



B] 5},

10
13.4

Fo)

[}
L84

PCT/KR2012/004483
18.6

5‘—:}.

Z
S|

15.6

201

19.6

0.9

vetlo] &7l

12.5

1.3

16.1

10.8
41.2

F olaAlohlolE7] o] @aro] 2749 St

11.5
89.5
3

3
'10

86.3

AA | A el | A A ol | A AT of] |2 A off [ DA o] | D A] o] | DA ol | A] o |- A o]
15.2

) 2 ol [8] 3 o) [B) o) | B) ol | B]) T o

6]

slamel 1 A 3& AAA

33 o] ZAT

WO 2012/169790

(& 5]
(g/min)
(g/min)

10

717F ol wol

Eaa

—_—
o
X

-
ol

._lluv

oF
O

o
ey
i
=
D
34

o}
|
40

dol &

[€)

1 AA 2 TR

R

glo] vz

2~
e

15



WO 2012/169790 PCT/KR2012/004483

[2dd 3] ujAAE &3

el FFHA U 9 IAFLE FEARESTH20 TFHEY

ol

(inductively coupled plasma emission spectroscopy) ol €]l 57 3}it}.

M

Aste Axd 1,2 2 304 Axy FEFAY 2% F02H @7 B 700

5 UEUU
[£ 7]
= z}/\}%(ppm)
Aol 1 -5
AAo 2 8
AXd 3 5

A7 B 7S FxsW, Arde o Az SEols FERIANE

10ppm ol3te] & AF Fej(FE)FE vehdo] BlFgirh
10
(23 4] AALE A 2 EEA 54

B71 A Az AAo 2 vl gelol= FFIAIY Al

19] 4032D% 50T 2412t F<k 10torre} F Sholl A e Az §, =
300mm'9] T tol(dieyg 23 & 45¢ single screw &=7]0lA % 8 %

15 99 ¢ELE XHPOF  Sheethoz  ¢EEr T 30~50C 2 yztet
=& (drum)oll MEE(cast)ste] mlAAl &S AZFT o] nda FES

£ 8 % 99 dixzdog JHEE AboloA 2oy o7 2~3u] A4l
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Hgo HrA49E & 8 2 9o 74 JeEhidch

Oiaiﬂ 5 B v ez =3 2 Hulsgdth

(1) 933 E(kglem?): ASTM D 882 ol A3t Q12 E Z(Instron)
AbS) THEAIET] (UTM) £ o]&sted Axd &S AHE3d sz

30mm/E, 287 A 100mme] ZAC R, Z 6mm, Zo] 120mm<) A|H

qal APAEE ESART. @A 53 AW BEAs A=

(2) A& (elongation) (%) A7 (1) WA=} L ZHoA

FEo] wad wzixe A&e FAs FA 53 AP HEAE

ABANE ZAIR Y. 259 dolwds MD, WS TDE I A8k th
(3) EEIUX (kgmm?): AR (UTM)S o]&3le] A|H9
AT A A HAA = stress-strain curve Aol Al %7] 0 WA 1% strain

T JlerlE AMdslY. @A 53 AEY HaEXE AAAZR

ERLEL)

(4) 3o1Z(%): UE AuF Z7HF (Nihon Semitsu Kogaku)AlS]

o] =0]El g AHgste] Holzg AT

A [AA A AN A [AA e [AA A [ Al [ZA e [AA e [ DA [ DA AT
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dEE 190 190 190 190 190 190 190 190 190 190

ANe% | 80 | 80 | 80 | 80 | 80 | 8 | 80 | 80 | 80 80

AANAZF | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 40

AAnE | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25

AEFAu| 20 20 20 20 20 20 | 20 20 20 20

(kg/cm?), 650 670 600 580 620 600 620 590 600 610

(kg/cm?), 730 730 . 720 680 690 630 650 750 590 610

815 | 713 | 40.7 | 915 | 758 | 943 | 905 | 758 | 504 40.8
MD

212(%), TD| 58.7 | 60.5 | 458 | 575 | 61.8 | 743 | 66.5 | 40.5 | 853 61.8

EEHL . _
250 | 280 | 220 | 225 | 335 | 300 | 230 | 200 | 210 | 210
(kg/mm?)
Sel=(%)| 07 | 08 | 08 [ 07 | 09 | 08 | 08 | 09 1 0.8
[¥ 9]

H) T o1 |8 W o) 2| 1) 2 o)) 3| B] A4 8] 1o 5{4032D
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Aol 19 Heol= FFEA Y, Aol 19 4032DE &9

extrude motor screw 3rpm, 14.3 ampere;

5 airing motor speed 793 rpm;
1% pinch roll motor 346 rpm;
2" pinch roll motor 3 rpm;
winder 1 motor 3 rpm;
winder 2 motor 3 rpm;

10 2719 zone @ £E: 80T, 130T, 140C, 150C, 160T, 170C,
170, 170T9] =22 7},

Blown Up ratio: __ 1:1to 2.5:1___.

15 [Z 10]
A Al o1 4032D
A7 %
355
(kg/cm?)
A& (%) 40 z2¢ 38 717 B}
=
210
(kg/mmz)
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toliAlolH]o]E  (HDI), 1,2-=H|Zt tjo]iAjoldlo]E, A|ZFZFAH-1,3-
Col £ Aok o] E, A2 28 AR1 4.5 o] Aol o]E, 2,4-8a}sho] = 2 B ol
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