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Abstract: L—PLA or D-PLA was synthesized in bulk at 140 C by ring opening polymerization(ROP) of
L—lactide or D—lactide as a monomer using tin(II} octoate and lauryl alcohol as a catalyst and an
initiator with changing the amounts of catalyst (0.25~1.0 wt%) and initiator (0.1 ~0.5 wt%). And stereocomplex—
PLA was prepared by L—PLA, D—PLA having a wide range of molecular weight (30000~90000 g/mol)
and L—PLA/D—-PLA blends having different mixing ratio{Xp). The melting temperature, thermal
degradation temperature and thermal stability of stereocomplex—PLA were higher than those of homo—
polymers(L—PLA, D-PLA). We supposed that these improvements arose from a strong interaction
between L—PLA and D—PLA. The improved mechanical properties and changes in morphology of L~
PLA/D—PLA blends were compared to those of homopolymers (L—PLA, D—PLA).
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7] wiiel A Fekgo] ohd Mg uEA A4 2 ARAAR AN
3l ol thae A7) Stk
T, PLAS 5 579 o} 4AIRl L-PLAS} D-PLA7F 2%&
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Aslick F3E L-PLA, D-PLAE £¢J8}1 50 €2l vacuum oven
oA 8F oA} B8] AXAHOEM, lactided] NG| o5t
L-PLA, D-PLA $o] hasigik 7ixlAeh Frlle] oke wegAo]
wtHl 2 zx%}oﬂc} Zm9] 9kS 0.25~1.0 wt%E 881513 7
A} ok 7 Zofjedel] sl dedAlel diste 0.1~0.5 wi%Z 3
7k Table, 1of 2} AE2AE veRdI
Stereocomplex-PLA M= A8 L-PLA, D-PLAE 3p=0, 0.25,
0.5, 0.75, 12] B}&= solution blendings 3} S0lZ chloroform
& AR 1 g/dLe] wEE SR el 1AIZE oY F
3] 59 o, ZF X el B ujgE EgEle] Syt
Xo= L-PLASE D-PLAS] FAMIE A FA°) tigk D-PLA
o] o7 AR (Xp=0< L-PLAD-PLA=1:0, Xp=0.25
=3, =05 11, =075 13, =12 01). 2 ugs &
B3] Aojgled rekgo] HRAZ FH, vacuum filterations %
3 Esi) o1gA) A Fojd ¥ESEE 50 T2 vacuum oven
oA BTVt AxAZ 2 ZM stereocomplex —PLA7}F Azt
Table 2% stereocomplex—PLA #&3A] 7423) 248 vk
o9, Figure 12 AAARQ HEHPHS ekl ol

24,
E21g 23(GPC): 533 L-PLA, D-PLAS] M, M, 18] PDI

M/ M) E HAsE) 98 A%l zels 189 (gel permeation
chromatograph, GPC) & ARESISITE 4.6 X250 mm Z719) A}

Table 1. Polymerization Conditions of PLA

Sample Monomer  Initiator{wt%) Catalyst(wt%)

L-PLAI1-1 0.5

L-PLA 2-1 L-lactide 0.3

L-PLA 3-1 0.1 e
D-PLA 1-1 0.5 025
D-PLA 2-1 D-—lactide 0.3

D—PLA 3—1 0.1

L-PLA 1-2 0.5

L-PLA 2-2 L-lactide 0.3

L-PLA 3-2 0.1 05
D-PLA 1-2 0.5 ’
D-PLA 2-2  D-lactide 0.3

D-PLA 3—2 0.1

L-PLA1-3 0.5

L-PLA 2—-3 L-lactide 0.3

L~PLA 3-3 0.1 1.0
D-PLA 1-3 0.5 '
D-PLA 2-3 D-lactide 0.3

D—-PLA 3-3 0.1
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Table 2. Synthesis of Stereocomplex-PLA with Diﬂ'e;'ent XD Values

Sample Composition X
giig ; L—PLA 1-1(M; 49,436 g/moD) & 0022
Blend 2 D~PLA 1-1(M;: 44,671 g/mol) 0.7
Blend 4 ' 0.95
Bend5 L FLA2-1(: 60,184 g/mol) & -

o ® D=PLA 2-1(M; 58982 g/ma) e
Blend 7y _piaA3-10M: 84479 ghmoh) & 020

Blend 8 . 0.5
Blend 9 D-PLA 3-1(};: 71,560 g/mol) 075

) ' ~
ggg i? L~PLA 3—1(M;: 84.479 g/mol) & O'OZg
oy D=PLA 1-1(4; 44,671 g/mol) e

Lactide, Initiator,
Catalyst
Reaction at 140°C

\

Sohlid

Solvent: chioroform
Nonsolvent: methanol

Dissolution
& Precipitation

¢ Filteration & Drying

PLA

4

* Solution blending
{Xp=0,0.25,0.5,0.75, 1)

& In methanol

Precipitation
Filteration & Drying

Stereocompiex-PLA

Figure 1. Synthesis procedure of PLA and stereccomplex—PLA.
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dolEE ER1sch
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PLA &4.

22X H(GPC): GPCE AHg31e] 373 PLAY ¥AFES 373
& Au} A7 30000~90000 g/mole] Tlakgh BAEES ZH=1-PLA,
D—-PLAS Ax& 4 A 9 0.25 wit%, 7WAA 0.1 wi%d] &
2ol 713 2 AR (M, M) S %= L-PLA 3-1(84479 g/mol,
126186 g/mol), D—PLA 3-1(71560 g/mol, 102084 g/moh)-&
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& /P71 BRI TIAAIS wRe] st ARE: oz A
A 57} Z7VERE ANA & B ANAZ 5 Qe e o)
as] wieel] BAlgo] 748k i Alela ol wilE AAA 5
S} Zkasi AN S gl Gk o) iFe R Svlsla B
AR Z7¥3Re Zlolth

Figure 2t Q7 Suligk sjolx] Al wiglel] ojgt a7 o}
2=

Foie] mak AT Ade] VeR R s dE AiAA)
& aolA 0.25 wi%s] SvllEs AMEEIE Wl Bt =8 B
L-PLA, D~PLAE 9 5 Q3 S9EE O S7HRIAS v &
Aego] ZasiALE a7} gl Fhe B 5 Qlck 0.25 wi% ok
05~1.0 wt%) 9] ZHE AME3I9LE 739 Sl PLA 394 #
g S7Ve] FEE 7R S & 5 Atk B 2ol AddiE e
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Figure 2. Effect of initiator wt% of L—PLA, D-PLA: (a) catalyst
0.25 wt%; (b} catalyst 0.5 wi%; (c) catalyst 1.0 wi%.
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Figure 3. Effect of catalyst wt% on the molecular weights of L—
PLA, D-PLA: (a) initiator 0.5 wt%; (b) initiator 0.3 wt%; (c)
initiator 0.1 wt%.
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Figure 4. Thermal degradation temperature of homopolymers
(L—-PLA, D-PLA) with different M,
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g/moD), D-PLA 1-1(M; 44671 g/mol) 9] G- L5& v)ws)]
2 A7 Z47F 224 T, 226 TR 8|53 B2 VEpds
2RI HFigure 4). 0122 oPddAls B 725 2N TR
LEEC} D¥o) o] W J3ds vkl oPgaAe) 59 zjo)2
af VR R AAS 3 - gick UnR) ZRER giAZ 1)
523 A3 Ptk

- X2 &3k Figure 43 24 0.25 wt%, 74 0.1~05 wt%
2 3lo] Ald A, F, aEAEe] L-PLA, D-PLAY] G9ELEE
PR Flolt)h L-PLA 1-1, 2—1, 3-19] g5 2k 224,
213, 222 T/ YER# D-PLA 1-1, 21, 3-19 gisalev=
Zyz} 226, 219, 205 T} 255 vehioltk D-PLA 3-1& 1%
Aelw Brslm At oz W2 B TS Ushin: ¥R
9] S7Ml mt GRS Wahs I YeRR] gigith

- L-PLA/D-PLA Z=MH| 32} Figure 5% L~-PLAS D~PLAY]
Xo k& vi=A 3199 solution blendingg E8) AZR stereocom—
plex—PLAS] FEH&E=E VER] Zojo), gl 8At L-PLA, D~
PLAE A, %, IR rol Ex8E Ajolo] we} Bags)
o] X #to] U2 Blend 1 ~12% nlzaigch

A) AR 78 L-PLA 1-1 (M 49436 g/mol), D~
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&lo] A% Blend 1, Blend 2, Blend 39 9¥a/|A] &x= 7}z
237, 230, 225 C& viElda @du®a L-PLA 1-1, D-PLA
1-180 R} ok & Bkieiin

B) S8R L-PLA 2100 60,184 g/mol), D~PLA 2-1 (M
58982 g/mol) 9} o152 Z/dulE tI=A 314 solution blending©.
2 oA stereocomplex—PLA (Blend 4, Blend 5, Blend 6) 2} 5
2= 4~8T Uil 2xlolrE Qi 2k Baialewrt 229,
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Figure 5. Thermal degradation temperature of stereocomplex—
PLA with different Xp values.
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Figure 6. TGA thermograms of L—PLA/D—PLA blends with
different Xy, values.
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ek

D) TEREYAEAEE L-PLA 3—1 (M 84479 g/mol}, D-PLA
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Blend 10, Blend 11, Blend 128] ¥3PA %= 227, 227, 226 C
2 vERsich o] 4ol TGA I1#8ZE Figure 6o YERIGT. T
2EAL-PLA 3-1, D-PLA 1-1)Br} stereocomplex—PLA
(Blend 10, Blend 11, Blend 12) ] ®a&=sl 43 <kgAde] F7t
& gtk v daEk vt AgdE Uehigich

¢ A== Bol Gl uEAEY stereocomplex—PLAS] E3)
25, G4 ePAo] BT wolplEE ERIskglaL 30000~90000 g/mol
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%} 279018 2ol et @2 kel A TS 7R &
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L-Zelgteto| =, D-Eej2telo| =) §4d3 AR EA

Ux EM(DSC): Table 32 F(0.25~1.0 wt9) 9+ 7HWAAEHO.1
~05 wi%) & gejslod Alzg gl uEAEe] fejdol ey 447,
ERdl Zlojck

-OlMEN &) 22 oM Ao vl Bajads 7k
L—PLA 1—1 (M 49436 g/mol), D-PLA 1—1 (M. 44671 g/mol)
o] £, freldoley, gy ¥ okch gl
¥4 L-PLA 1-1, D-PLA 1-19) mﬂmh S8 A7t 694,
66.9 T, 488 22 1786 T, 1785 C, ek wigh= 217} 58 8,
589 J/g® A2 A3IAH Table 3). ¥S3h HAlkS: 2b= el 1
A odZAEe] 8849 felxloles AER LR} DEo)
ORE ] Bk 2E ERIAY A2l AXEGE) o5k L-PLAS
D-PLAY AME #H8Hq gL tfaxnt & A47x9) 97 54
< 7] wiiel] nissst A7 Yehdis Aotk

-EX3% &3k L-PLA 1-1(M; 49436 g/mol), L-PLA 2-1
(My: 60184 g/mol), L—PLA 3—1 (M 84479 g/mol) ) DSCZA
A} $-§732- 27 178.6, 178, 178.4 T2 BAEl] 201855 2}

o7} vieRFA] eikARE feldlol i 717t 69.4, 66.9, 67.3 TR
Apgo) SRS vl B S VRIS < 4 sl 919
A Hol W& #jol= oA Rk Exjeke) ?‘715*011 ule} A o
o) WS} 22 1] W& Lo dojds oF & 9tk

- L-PLA/D-PLA TMH| &3} Table 4= 24 Az dd oz}
L—PLA, D-PLA® Xy k& k=4 319 Al7% stereocomplex—
PLAY] Rejdeles, 54, gy wWs} -5 ekl Zolc}. ¥A1%

zlolel} Zjole] wWet X, gk thEA) 8lod EAP8 Blend 1~12% 4]
s ®okek

A) AR L-PLA 1-1(My 49436 g/mol), D-PLA 1-1
(44671 g/mol& Xp=0.25, 0.5, 0.75 #o% Hdgslo] dAe

Table 3. Thermal Characteristics of Homopolymers Measured by
DSC

Sample 7,(T) 7x(TC) AH, (/g
L-PLA1-1 69.4 178.6 58.8
D-PLA1-1 66.9 178.5 58.9
L-PLA 2—-1 66.9 178.0 53.6
D~PLA 2—1 66.9 177.6 55.3
L-PLA 3—1 67.3 178.4 53.5
D~PLA 3~1 61.7 177.6 52.7

Table 4. Thermal Characteristics of Stereocomplex-PLA Measured
by DSC

Sample T7.(C) T(C) AHLU/g)
Blend 1 69.3 176.4/236.1 51.0
Blend 2 65.6 240.8 119.9
Blend 3 66.0 174.0/234.7 62.3
Blend 4 70.8 175.6/229.0 55.3
Blend 5 66.8 230.7 102.1
Blend 6 67.5 173.2/229.7 57.6
Blend 7 66.0 177.3/231.3 36.7
Blend 8 66.8 234.8 108.7
Blend 9 66.5 178/231.0 51.9
Blend 10 62.8 176.0/233.0 64.9
Blend 11 63.3 230.8 100.4
Blend 12 62.4 174.0/230.9 52.1
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Figure 7. DSC thermograms of L—PLA/D—PLA blends with
different Ap values.
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Figure 8. XRD patterns of L—PLA/D—PLA blends with different
Ap values.
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Figure 9. Stress—strain curves of L-PLA 1-1 and D-PLA 1-1.
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Figure 10. Stress—strain curves of L—PLA, D—PLA with different
My (@ L-PLA1-1,2-1,3-1 () D-PLA1-1,2-1,3~1.
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Figure 11. Stress—strain curves of L—PLA/D—PLA blends with
different Xy values.
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