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=2 B 7o) 2428 7154 dEARl glycidyl methacrylate (GMA) 9F AZPAS: o]83lo] HIE3HA poly (lactic
acid) (PLA)/polycaprolactone (PCL) E#=2] *$:84dS =o|14} k= Zlo|th GMAE ¥&sk= PLA/PCL &#1=
o] 10, 50, 100 kGy 2] JAPAE 228l A5 AlZst & REax] 9 fshy 84S 218190 502 100 kGy
2 Ak s T4 Wske A S Bola, B3Rl ARIE S AR S AR ke ERlse|
Hj3l 27 S718I83EE 53] 100 kGy 2 ZAR PLA/PCL(9/1) E91=9] B3 EE 4= PLARCE & 1008 717k
& Ve Bk 714 bk el 2 A AR v1E3H] PLA/PCL Bal=o) AHe4e 7 &
pivsi=4

Abstract: The aim of this study was to increase compatibility of immiscible PLA/PCL blend by using elec—
tron beam irradiation in the presence of glycidyl methacrylate (GMA). The blends of PLA/PCL containing
GMA were irradiated at doses of 10, 50 and 100 kGy and then the irradiated samples were characterized
by observing morphology and rheological properties. Blends irradiated with 50 and 100 kGy showed
greatly improved interfacial adhesion between two phases in the morphology. Complex viscosity of
PLA/PCL(9/1) blend irradiated at dose of 100 kGy was about 100 times higher than that of pure PLA.
We found that the compatibility of immiscible PLA/PCL could be improved by electron beam irradiation
in the presence of GMA from the investigation of morphology and rheology.
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(@ Figure 3. SEM photographs of PLA/PCL(5/5) blend as a function
Figure 1. SEM photographs of PLA/PCL(9/1) blend as a function of dose at (a) 0; (b) 10; (c) 50; (d) 100 kGy.
of dose at (a) 0; (b) 10; (¢) 50; (d) 100 kGy.

()

Figure 2. SEM photographs of PLA/PCL(7/3) blend as a function Figure 4. SEM photographs of PLA/PCL (3/7) blend as a function
of dose at (@) 0; (b) 10; (c) 50; (d) 100 kGy. of dose at (a) 0; (b) 10; (c) 50; (d) 100 kGy.
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Figure 5. SEM photographs of PLA/PCL(1/9) blend as a function
of dose at (@) 0; (b) 10; (¢) 50; (d) 100 kGy.
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Scheme 1. Schematic of reaction between GMA and PLA or
PCL chain ends.

irradiation
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Scheme 2. Formation of polymer radical by electron beam
irradiation.
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Scheme 3. Expected reaction mechanism for the grafting reaction.
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Figure 6. Complex viscosity curves of irradiated pure PLA
measured at 190 C.

40
£
ok

St B4, 1Al 4850 sk B arake] wab
% B B, ARETE Sl ofF e O et nal &
Al=o] RSl Al 717k sk Bt ohje), mER
2] 9 5 A Aol e] @1 (interaction) 5o 3] AJ2lo)]
% oﬂgg._% U] ;—ﬂq.9333839

5= PLASF PCLO| st BAde] tigt 2aba zA1e] o
kS AR ol HEHEe] AIE Figure 6(55 PLA) ¥
Figure 7 G2 PCL) ol YERISICE == PLAS] 7%-(Figure 5) ©]
A Aol =0 1 aEl wie) 7o) ApMe] ZAER Zhnt 7143}
WSS ofuix] ¢kl ARG BRSO Qg ¥k 7w ek
T} HEERE ashe 43S Hola 9lrk ow] Bl PCL 7
TP ofab AP B Al Al o3t PCL AKz9] 7has}
22 7B Q5] St S Slo] Ak g omNE
2 S350 Figure 6] PCL 537 Avs B AxPd 24
o PCL AKz2] 7hua} 9l 7x|3jient o e} AR HESIE EAlo)
dofehs & = Stk o71elx] =5 PCLO B33 %= < PLAS
oF 1/15% 0| A Tl Jollx] ol ot delEge 55 &

(¢

20|, A33¢ 6%, 20094

10000

>KX)K)KX)K)K)KX)K)KX)K)KX)K)KX}K)KX)K)K)KX
XXX)K

1000}

o 00BN e e s s S AL EH Y
?&: 4000000000000000000000000000001»
10} HPyura PCL ¥Purs PLA O710kGEy ©50kEy #100kEy

1 ) .
0.1 1 10 100
o(rad/s)

Figure 7. Complex viscosity curves of irradiated pure PCL
measured at 190 C.
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Figure 8. Complex viscosity curves of irradiated PLA/PCL(9/1)
blend measured at 190 C.
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Figure 9. Complex viscosity curves of irradiated PLA/PCL(1/9)
blend measured at 190 C.

—8— (kGy
—— 10kGy
= - Hilkigy
¢ ™t PO -=&-- 100kG
© - -
S —e
=
3
1 1 1
40 60 80 100

PCL contents(%)

Figure 10. Changes in complex viscosity of PLA/PCL blends as
a function of PCL content at a frequency of 0.1 rad/s.
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Figure 11. Storage modulus curves of irradiated PLA/PCL (5/5)
blend measured at 190 C.
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