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2 AT M= Lactide s o] &3] 58w ZAF M) T S8 A FMy)©l ZHT 12,000, 14,000 g/molQ! PLLA (Poly
L-lactic acid) A5 48131 0H, o] PLLAS ©]€3lo] PLLA-Br 5715 &A6tth PLLA-Br 371415 o]-&3}o]
FHFEAFM,) T FEFFTEAFM)0] 4 84,000, 126,000 g/molQ!  PLLA-block-PMMA  (Poly L-lactic
acid-block-Polymethyl methacrylate) &% A E HEX O Z YU S PLLA-block-PMMA 3539 fefdol=
(T 955 C, E&3l MA=E+= 289 CTolUth PLAS PLLA-block-PMMAE 9 phr =833 95 CollA] 3] o] Al
3 120 ColA 2 min ¥k A2dA sl F717F 50 + 3 pme! PLA FES AZsAch 550 nm 3ol A S4 3
PLA HE9] WFEFHEL 88.5%, AGA =T 44.5 MPao] 01 PLA HEQ] JAALEE A R /A 8ixe
o]FAAF 120 TY 2EFAA 2 minkt} 71 ALGx g A|7to] Akt
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Abstract
In the study, PLLA with 12,000 g/mol (M,) and 14,000 g/mol (My) was synthesized from L-lactide, and used to synthesize

PLLA-Br intermediate. PLLA-block-PMMA with 84,000 g/mol (M,) and 126,000 g/mol (My) was finally synthesized from
PLLA-Br intermediate. The glass transition temperature (Ty) and initial pyrolysis temperature of PLLA-block-PMMA are 95.5
C and 289 C, respectively. The PLA film of 50 + 3 um thickness was prepared by blending PLA with 9 phr
PLLA-block-PMMA followed by stretching biaxially at 3 times under 95 C, and annealing at 120 C for 2 min. The light
transmittance at 550 nm and tensile strength of the film are 88.5% and 44.5 MPa, respectively. To enhance the tensile strength
of PLA film, it was required to keep the film more than 2 min at 120 C during the annealing step after a biaxially orientation.

Keywords: oriented PLA film, PLLA-block-PMMA, PLLA-Br intermediate, simultaneous biaxially orientation. ring-opening

polymerization
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Figure 1. Synthesis of PLLA-block-PMMA.
PLA ZE& A&3ksl7] fl8lixe ofd] Va2 o2 sjdE|olor & + HA% FYelxl= PMMASLY] 7-824d0] satalont 274 99l
Aol Jlom, 53] 71E PLA &2 TS XIsHEA 71717 Al AREE)7h Al kAT Ligk Woo[11]:= PLASE PMMAE ¢
EAY 44 ET*J% MAg ¢ e 7o Hesgltt Kim & A3 & (critical solution temperature, USCT, 230 )Xt} =2 &
[2]= 120~ 140 C WHlolA A-2D A2 (annealing) S A5t PLA ERgA EAEE W el MAENTHE AT AT U

A5 gxﬁ}%—gg Ao o] 2LEmlelx dxE] =7t
FoldrE A& St S HEskSIth Tabataei $F
Ajjif6]+= L]-.J_ montmorillonite clayE F7}ste] d5A4E PLA &
7} o]FAAE PLA HES Alxsto] A4Tx9] Aol vwak
o} AFAAE EIAME (110)T 200)H2] A7) F=2 #AH
omn o]FAXHE PLA FFoIME (203)H] AP o] F7tE 2l
=t} & e montmorillonite clay”} 371 HE A= (001)H ]
2k A4 9 AT #EE T Kim 5{1,7]<% ammonium phosphate
(APP)$} isopropylphenyl diphenyl phosphate (IPPP)S 347}k PLA
HAFe] AYsEEE NIt 7 PLA 352 Ha AYslEe
4.6%, 27771 28 nmOl 2 APPE 1 wi% AHE-EF HE<] F4f
A3 122%, H B A7) 26.8 nm=E ALk I IPPP
1 wi%s AHESH PLA H59 A3 21.3%, B dPa7)e
248 nm= WA= o]9} 2 1A HA2] s PLAS A}
Aol Y-S FUoH PLAY AR r) SrishiaA B A3
717} #obAth

Ty A9} S nAE Ao R 3% PLAE HE5oRE A
AAZ)E 75 Bl Aol BAYskaL g 5/do] Ask= Sk
olg|gh EAIHS adsty] flste] PLASL 8-do] Sr3hHA 71AIA
539 47 548 /AT 45 Sl poly(methyl methacrylate)[PMMA]
A 2] Ego] Aok Q)t). Zhang S{8]S PLAZ} PMMAS] T3 &3t

HIZ 100 : 0914 0 : 1007}4] Z7AEE &35 dioxaneol| £-3l51
&5 AlFSIITE PLA 100%% A1ZE HES differential scanning

calorimeter (DSC)E ©o]&-3to] St A}, feldol (TSt 7t
ARYLE(Te)= 212} 56, 122°Col3iTE PLASE PMMAE 90 : 10, 70

:30, 50 : 50, 30 : 70, 10 : 90°] FH o F Eg3 FF2] HExlol L
(T 2261, 68, 72, 92, 104 CTE S7F6F o) B2 AA L 5(T.)
= #EE A At Le 519]3F Cossement 51101 PLAS} PMMA S
E3tste] 238 AJHE A2 thE, X-ray photoelectron spectro-
scopy (XPS), time of flight secondary ion mass spectrometry
(ToF-SIMS), scanning electron microscopy (SEM), dynamic mechan-
ical analyzer (DMA)E ©]&3to] 49 Wsls #E35th PLAT

SY=ts),

, Hl263 H3%E, 2015

atglth. 12} PLASH PMMA 719 4384 7 wEo] PLASH
PMMAE A3 E3tehs 2t 3-8-30) /A8 PLA 333AE &
Aak= wo] A ITH12,13]. PLAZE PMMA 7He] AF8A41S o
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5171 $18t9] PLLA-block-PMMA &S5 $4d5151 01 o5 PLA

A9} Bgalo] EA] o]FAAE PLA BEL AxET)
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2.1. Al

PLLAE $433}7] 918Fe] TeAl = L-lactide (Medichem, Korea)S
AHgsEl o Fujel Z|AIAR  tin(IT)2-ethylhexanoate [Sn(IT)oct,
95%, Sigma Aldrich, USA]®} 1-dodecanol (> 98%, Sigma Aldrich,
USA)YE 7t ARgsISith 378% PLLAE ol7] st &nE+=
chloroform (99. 5%, Samchun Chemicals Co., Ltd., Korea)S A8-3}3]
on] guflell & PLLAS HAANTIIL Ewms AAS] flsked
methyl alcohol (99.5%, Samchun Chemicals Co., Ltd., Korea)S AM-
skt

PLLAS] Wtk OH7]E bromine (Br)C.& X|2ks}7] $3ko] 2-bro-
moisobutyryl bromide (> 98.0% (GC), TCI, Japan)$} triethylamine (>
99%, Sigma Aldrich, USA)S A58 0 E-wll 24 dichloromethane
(= 99.8%, Sigma Aldrich, USA)S AME3I3Ath X8k 3% HBre
AAE $Isted 32k JAG2} sodium hydrogen carbonate > 99.5%,
Junsei, Japan)E ARSIl oM A § g8 Uo] FE AAS] 9
3101 magnesium sulfate (= 99.5%, Samchun Chemicals Co,. Ltd.,
Korea)E AH&-3F3ATE

PLA-BrZ} MMAE F5EA17]7] $l5te] T3 methyl meth-
acrylate (MMA, > 97%, Sigma Aldrich, USA)E AM-3I30L 24 &
vl 2 copper( /) chloride (reagent grade, 97, Sigma Aldrich, USA)$}



PLLA-block-PMMA 358%]2] 84 4l o]5 ¥35= PLA ©|%94l I

7= 2,2°-bipyridine (> 99.5%, TCIL, Japan)Z AFEEF3AT}E $HA o
AHE-E = SR+ dimethylformamide (DMF, 99.8%, Sigma Aldrich,
USA)$} toluene (99.8%, Sigma Aldrich, USA)S AHE3llom §H4
F AA BgelM TSl n1EAdstE A3l citric acid mono-
hydrate (99.5%, Samchun Chemicals Co., Ltd., Korea)® AFH2-3}3IT}
DMFi= 53 AASH] $13] molecular sieves (rod, size : 1/16 in.
Sigma Aldrich, USA)S Yol X333, copper( /) chloride 73-%-
Cu*'E AA8F7] 918l glacial acetic acid (99.7%, Samchun Chemicals
Co Ltd,, ti$HI=hHE o]-83to] FAISH £ ethanolS ©]-g-3ko] A&}k
A3l HEH 0 R 3ol Axst & ARSIt

2.2. Poly(L-lactic acid)2| St
PLLA-block-PMMA= Figure 13} 2] PLLA $M9%} PLLA-Br %|
S HAE A YESUT
PLLAE $MJ3h=d] A% ©EAl(L-lactide)= 50 C %3 oven
o|A Ao 24 h FF PR F AREE oM AsPAE $l5ko]
P2 glove box (J-924A, JISICO, Korea) WlellA] = 30Tt 500
mL Z2~F(3-neck round bottom flask)®ll L-lactide 10 g2} 7NAIAIQI
1-dodecanol 0.0372~0.1245 g% H7Vekal B34l 23¥ Sn(I)oct
= 001 g2 ¥tk PLLA 42 140 T oil bathol 4] 24 h <}
250 rppm .= WRIA|Z|HA] AA5] &H ) 4% PLLAE A&
ol WZRA7IEA 1EE FHE don YE PLLA 138 E9
FEE Fol7] 213 B chloroformel] 351 B, of7]e] HRkEE
s Eolvi14]. vREgE WA 2 g wghsol FHoiA]
w2 AAFGR O HAAdE PLLA 1352 745t A& AA 3]
?Elait} 1 g PLLA 13ES U YA Aloje 33 vt
BAIA EEES ol AAAECH 40 T 21373 8elA 24 h 1z
12_1 % oA BAsI

2.3. Bromine-terminated macroinitiator (PLLA-Br)2| &HJHHH

PLLA (0.102 M)$} dichloromethane 150 mLE 250 mL9] 17 &2}
230 ¥War 3] §3|A17]aL 0°CollA WZFAIZTE ©17]9] triethyl-
amine (1.02 M)S Y3l 5 min 3¢t THAIZ] TS, 2-bromoisobutyryl
bromide(1.02 M)E} dichloromethane 5 mLZ &3%+¥ €912 30 min %
QF g e WA FYAZEE o] EES 0 Tolli 2 h #t o
Hiskal T4A] 22 h B3t Aol WA=, RESo] XgdsE &
5LU,] %oﬂ L%Aﬂoi Eﬂo]—‘)ﬂq—

HES B evaporatorE ©]g-8te] ZEpAa Yo fulE Fuka
%3 WA ES tHA| dichloromethaneol] =9t &+43] gaid %Z ol
£ 5% NaHCO; ~&d0] Y& b3 MgS0s& 571% o] 585 ¢
431 AAT F oA, oltho] WEH 7§12 vlekae]
3] Fofshir A7 HAE PLLA Br ZSh of 2 o
ohof 29 Je Areisic o
TFEfo A 24 h B<F 74}.’\]74*1 PLLA-block-PMMA <
gk *}%o}‘}it}[ls,lﬁ].
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2.4. PLLA-block-PMMAZS| Sh{dpH

100 mL 17+ Z&}A~3el /3% PLLA-Br (0.015 mM), 1l CuCl
(0.08 mM), 2]ZF=21 2,2°-bipyridine (0.24 mM), methyl methacrylate
(MMA, 46.6 mM)2} toluene (Yr3A|2] 30 %viv)S 2aL 90 T2 oil
batholl A A3 wshaA 0.5~3.5 h B¢k kA Zh

A% PLLA-block-PMMAZE- chloroformell =591 %= citric acid 1 g
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!
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Drying of chips at 40°C for 24 h

U

Blending by the rheomixer at 180°C and 100 rpm

U

Molding by the hot-press at 170°C

U

Stretching biaxially at 95°C

4

Annealing at 120°C for 2 min

Figure 2. Preparation of biaxially stretching film.

Sl methanol 1000 mL=S 3] Foishaa] AT v
1} A oF FRES-E-S MAsle] AASE PLLA-block-PMMAE- 40
Ce] ¥ EellA] 24 h 5 XA 132%¥ PLLA-block-PMMA
13 =2 thA] chloroform®l] %<1 % methanol ¥} diethyl ether2 FA|
of Y1 2 AT F ojFehs S RHEAITI O 24 £t =
& PLLA-block-PLLA 3535 AAUTHIS,17].

2.5. PLA EE°| HZ=HH
4% PLLA-block-PMMA 2} PLAE £33}°] Figure 28} 20| ©]
ZA2E IES AFSHI PLAG A= Nature Works LLC (lelted
liability company)Alolr] A48 AFEoz FFsH= AlFE(Ingeo”
4042D, T, : 52 C, D-83F: 425 £ 0.55%)2 ARSI
PLA 4|9} PLLA-block-PMMA FZ8A1E 24 h &<t 40 TollA
A & ARgete] Axaiginh sl s AF FARMY &
2o wliste] FUgh o] o]y diafel ofek AR A
7b dAstE R AxEe] x7lo] F23I8th PLLA-block-PMMA
TEFAE A, 3, 5, 7, 9 phnE 8 F rtheomixer (MCIK,
Haake rheomixer, Korea)2 ©]-835F] 180°C, 100 rppm?] FA &
&, k=] blend & AxE AxE HE FY Zds
(Carver, Hydraulic laboratory press, USA)E ©]-83at] 170 T2 &%
Z7014 10 min £t &428lo] 500 + 20 pme] FHFAS 2=
AN AlEE AlFERelch
Al AJAE 7FZ 10 em, AIE 10 cm?] TV E %
s §A10]1F AR (Iwamoto Ltd, Japan)E ©]-8-5F0] Q1AlZ
FAAl AEE 90 TolA 1 min <t AL T,
AolM Zhel Al o w sAlel 38 AAlE PLA B5
AALE 30 mmy/secd] R o AXE A
2 120 CollA 2 min?t AL A HFHOE A FAE 55 +
o

_l

=) T
ol et

m S o ot

i

Z3re PLLA® $/9%¥ PLLA-block-PMMAS] 24132 gel per-
meation chromatography (GPC, Agilent 1000s, USA)E ARSI &4
At} GPC LF-404 column< ShodexA} A|&F= A3} o o]F

A} 8l tetrahydrofuran (THF)E 0.5 mL/min 2.2 S25HA]
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Table 1. Molecular Weight of PLLA by Concentration of 1-Dodecanol
in Ring-Opening Polymerization

Weight of 1-dodecanol

at 10 g L-lactide (g) M, (g/mol) My (g/mol) PDI (-)
0.1245 12,000 14,000 1.20
0.0745 17,000 20,000 1.22
0.0533 29,000 35,000 1.22
0.0465 36,000 44,000 1.24
0.0372 45,000 57,000 1.25

830~840 psio =S A5

PLLA, PLLA-Br, PLLA-block-PMMA®| 338+4 F2= infrared
spectrometry (FT-IR, Bruker IFS-66/s, Germany)$} nuclear magnetic
resonance (NMR, 500 MHz, Unity Inova S00NM High Resolution
NMR Console, USA)E A&-3to] H7138130th

Q#-42 differential scanning calorimetry (DSC, Seiko Exstar 7000,
Japan)E ARl S431910™ 2~5 mgl] ARE &FrlE el
Fal A2dEelM 10 T/min®] S2H5EE 30~200 C (Ist-time
heating)7F4] &=2A17] B -10 C/minZE 200~50 C7kH4] Y2A171
kS, tHA] 50~200 C (2nd-time heating)7b4] S5-23Fa4 A 89 &
FEETE SHAA

2 B0

A 42 thermo gravimetric analyzer (TGA, Seiko Exstar

6000, Japan)E AFE-3slo] S5 on AAR7]elA 10 C/ming]
F245E2 22UA 30~700 T2 MM =43kt

WIEI5-2 UV-Vis/NIR spectrum analyzer (Agilent Technologies,
Cary 5000, USA)S AFE319] 550 nm 327004 S35k

7141 &3 universial testing machine (UTM, Machine-model
5565, Lloyd, Farecham, UK)S AR&-3to] SS9t AR S42 25
KN 353} 50 mm/min®] cross-head speed T2 H3PHA 15
mm x 100 mm2] AEI7|E 28 T2 &olx LHA|L AET
108] S7skar 1 gk AXeklth

Z3} o

L | _Tl_il-

=

3.

3.1. JHAIMl =57} PLLAS| X120 OIXl= gk

PLLA 3432 50 mL Ze}~= 0] L-lactide 10 g, 3 0.01 ¢ 2
7HA1 2 (1-dodecanol) 0.0372~0.1245 g= Pl 24 h ¢+ 180 T %
Aol AAsFI o AAAZ AFEE 1-dodecanol 47}l whet
Table 13} 22 PLLA ®AS 9]tk

70 3+Z3H(ring-opening polymerization, ROP)& ©]-&35}0] PLLAS
Fdsd o ANAIAIL H7FEEE 0.1245, 0.0745, 0.0533, 0.0465,
0.0372 gOo= FH7Istel wet FH A ML) 12,000, 17,000,
29,000, 36,000, 45,000 g/mol® 715+ FHHTEAEHM,)>
14,000, 20,000, 35,000, 44,000, 57,000 g/molZ =7}3IAtt. —18]aL
% PLLA #-A1%2] polydispersity index (PDI, My/M,) 3= 2+t
120, 1.22, 1.22, 1.24, 1.25% JeRT) AAIA1S A7) Z7lshd
FHREET 543] WA WA P AS STSIARE vk &
A3y ARA 24 ) oA PLLAS =7f HojA 1
PDI9] #to] =olxltH14]. Chun S{18]< stannous octate$} pentaery-
thritol & AHE-3t0] L-lactide® 7083417 F 24K M,) 52,700
g/mol?l PLLAE 3¥/slglom dAuE Esto] Ex3s Ao

Sslst Ml26 3 ® 3=, 2015

<L

.o]

2

rlo

<) (d

HaC(H2C)10H2C

”,\j\,\m[c‘, e

Tomso PLLA-Br

Figure 3. '"H-NMR spectra of PLLA and PLLA-Br.

178,000 g/mol7}4] €% 3L PDI= &4 1317 W3tk Wang S{19]
2 creatinines AMESIY] PLLAE /338l ov HA A=K M,) %
PDIE= 15,600 g/mol, 1.28°]3ITE Wu 51201 magnesium alkoxides
3} zinc alkoxidesE AFE-3l] PLLAE 34313100 PLLAS] Hx}&F
(M3 PDI= 22} 3,600~9,900 g/mol, 1.03~1.09°]2AT}. B Umare
51211 titanium biphenoxy-alkoxideE 7JAIAIZ AFE-3te] PLLAE
sl on] R AR M) Y TR EAE M) 77 3170
~52,110 g/mol, 4670~ 108,000 g/mol®]$13L PDIE 1.5~2.1°]3ATh

Table 13} o] A% PLLAS] A1 Tdsilon $A
% PLLAE dichloromethane®] £-3|31%] PLLA-Br& A|Zdh= #H7g el
/] PLLAS] ¥A}eFo] 32 7d-9-ofl+= dichloromethane®] &3aAJo] &
A= FAZE AL webA 2 AFelA= &3S sk
£J3}0] 1-dodecanol=- 0.1245 g (L-lactide = 10 g) 715k My My,
kol ZHF 12,000, 14,000 g/mol$! PLLA <A PLLA-Br §440 7
Aessict.

i= Ry A
X

3.2. PLLA-Br S&H|2| slsie EXM
'HNMR AFEHS A7) 93] PLLAS 2414
¢l v}, PLLAS] YthOH7|S Bro® %|3HA]7] PLLA-Brs
%o PLLAS} PLLA-Br| 38H1-%5 'H-NMR A EHS
] Figure 37 Zo] vlwatict

PLLA (“$)$} PLLA-Br (31l methyl group (-CHs) W<] 3711<]
F2(a)7F 1.66~1.69 ppm F-LellA] #2131 methenyl group (=
CH) 9] 171 $2(b)7} 5.03~5.10 ppm F-LollA] ERIE|SIT} PLLA
o] Wt -OH”]E Bro& X|8A17] PLLA-Broll A= 2 ppm F--ollA]
A -8 methyl proton (e)2] ¥ =7} ¥2E Ik 0.850~0.900 ppm}
4.05~4.15 ppm el I 9 F(c) 2 (d)E HC(H2C)10HC U
o] #47F EA8kL 958 XoJFa3L Ut} Choochottiros 5 15]->
PLLA-Br 3454 'H-NMR AHEY A48 Ealo] 18 ppmét
5.15 ppmolA F2 37} EA5kaL Q W3+ © W Figure 391
A B2 PLLA-Bro] $4 440 s A= SS & 4 Slh

chloroform-d®l| =
Hdet

ol-g3}

3.3. PLLA-block-PMMA Z&iH|2| 315X £
PLLAS} MMA7} 358 PLLA-block-PMMA 2] 3725 'HNMR
o]4-519] Figure 49} o] A =rk

A E PLLA-block-PMMASIA = PLLACIA #H2]=] ¢k9k MMA

[}

=



PLLA-block-PMMA FE 37212 343 4 o]& XFshk= PLA ©|5<d4l HE9

CHy 0

.
Hl=C—C—0—CH,

MMA J_JI

PPM 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 10

PLA-b-PMMA

m

T
peM 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0

Figure 4. 'H-NMR spectra of PLLA, MMA, and PLLA-block-PMMA.
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Figure 5. FT-IR spectra of PLLA, MMA, and PLLA-block-PMMA.

2] methine proton¥} methylene proton®] 3.5 ppm ()2} 1.9 ppm (e) %I
2o A2 BFF = MMAOIA BEE AU 6.2 ppm ()2 vi-
nyl group (H,C=C) proton®] PLLA-block-PMMA T/}l A A2}
AHAA] A2 methyl group (-CH3) proton®] 1.10 ppmoll A 2= Stk
ofdtell (a)~(d)oIA ¥ FT+= 71 PLLACIA A0 1f
T 50

4% PLLA-block-PMMAZS] 31814 7x5 FT-IRE |83t
Figure 59} o] YRSt

PLLA-block-PMMA+= PLLAS} H|u3}o] 2,800~ 3,200 cm oA
O-H ¥=7} 25 9lem, 1,755cm™ oA 2Hel= e PLLAZ] ester
carbonyl T150] 1,726cm™ 0 & o] % ¥ S-S gHelslith T MMAY]
1635cm™ ol A BEE AW C=C #8717} PLLA-block-PMMA 4=
AFFAEA 2,851 em™ 3 2,930 cm™ ol 4] methyl groupSo] A= #2
=ik

3.4. PLLA-block-PMMA S8HH|2| X £EM

PLLA-block-PMMA®] 47 SAS DSC9 TGAE ©|-83to]
Figures 6, 77} 7o) YeITE

Figure 6915 35 8A2 952 PLLA, $7H49]1 PLLA-Br, 18]
I #AF TFEAQ PLLA-block-PMMA®] th3t Q8418 A6kt
PLLAS] Ty= 642 C, T.= 1032 Col™ Ty 166.6 C = LERITH

ol
it

3 255

Bt A

DSC myy

1EssCe

r — 77—
40 &0 a0 100 120 140 160 180
Temperature

Figure 6. DSC thermograms of PLLA, PLLA-Br, and PLLA-block-PMMA.

100 -

Wieight(%)

T
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Figure 7. TGA thermograms of PLLA and PLLA-block-PMMA.

ZZHIR] PLLA-Brof|A] T,z 57.8 C, Tz 97.3 COlH T 163.5 C
2 vt 28y PMMAZE 28 HF PLLA-block-PMMA] A
Te9t T FZE 2T = glloH 955 T TR B2 5= SIS
t}. PLLA-block-PMMA®A] PLA block®] T.$ PMMA block®] T,7}
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Table 2. Molecular Weight of PLLA-block-PMMA by Polymerization

Reaction Time

. o]/\l—

Reaction time (h) M, (g/mol) M, (g/mol) PDI (-)
0.5 54,000 78,000 1.44
1 56,000 80,000 1.43
1.5 61,000 91,000 1.49
2 80,000 120,000 1.50
2.5 82,000 123,000 1.50
3 84,000 126,000 1.50
3.5 62,000 115,000 1.85

20

52

88

\

Transmittance at 550um (%
S
T

34'- [

PLLA-b-PMMA concentration(phr)
Figure 8. Variation of light transmittance at 550 nm of PLA/PLLA-
block-PLLA blend film with PLA-block-PMMA contents in the blend.
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84,000 g/mol= S7FsF o1 3.5 h A= 23]2 62,000 g/mol=
oAt FEEFEAFE HESAIZM] 05, 1, 1.5, 2, 2.5, 3 h 43
=H A 78,000, 80,000, 91,000, 120,000, 123,000. 126,000 g/mol = =
7V Ak 3.5 h A3 115,000 g/mol = SoFH T PDIE 0.5~ 3
h WhE-ellA= 1.43~1.50 9ol Iglort 3.5 hE REEAIRRS S71HA
71 PDI= 1.85% S7F5kdth 3.5 h B9 Wk3-S k= 4% Q&3
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Figure 9. Variation of (a) tensile strength and (b) elongation-at-break
of PLA/PLLA-block-PLLA blend film with PLA-block-PMMA
contents in the blend.
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