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EE: E A 572 7154 @A glycidyl methacrylate (GMA) £F AAPAS o]83)10] B]&3H poly (actic
acid) (PLA)/polycaprolactone (PCL) B#l=2] 842 Folua} sh= Zo|k GMAE T38K= PLA/PCL BHI=
o] 10, 50, 100 kGy 2] FAPdE ZARlo] AlEE Azt & RE2X] W {3gk B4 2ARISITh 507 100 kGy
7 Ak e a7 WEe AY 3448 BAY, BNl AFENE T8 RS ZARE o2 /=
wj8) 24 F718I5E) E3) 100 kGyE 248 PLA/PCL(9/1) Ed=9) B3bdvs 44 PLART} oF 1008) 717+
% 715 BTk 715A B A7ls) A4 AA 2A1e vEsA) PLA/PCL B1=9] 4848 2/ &
Ak

30

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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50 CellM 2443k FAxste] ARSIk PCL(TONE-787: 53
I BAEF 80000 HIF: 1,11, melt index 28 g/10 min(GEE 2.16
kg 2% 160 TN &3 2D)-2 Dow/Union CarbideAtEHE]
TU3lo] 2ol Fgzizsto] ALl 7)1 BRAR gly—
cidyl methacrylate (GMA)+= AldrichAk23E] Fsto] AAl ¢l
o] AMg313le

A Fd|. WA 3 o) PLA®PCLE 24 9/1, 7/3, 5/5, 3/7,
1/9 FAM|IZ ARl 1719 GMAE 3 phr(per hundred resin)
< kel o5 wE] &5 §, 23 AF 30 mm, Hol/AE
(L/D) ¥} 36%! ©1%34%71(SM PLATEK Co. Ltd, TEK 30, Korea)

v}

| 589

E AMgale] £8 EFeitE 2aF ARG B 1503], viEe] &
T 130~195 T, dol(die) o] &%= 185 TZ A58, &%
£TE 15 kg/hr® 248190th Azxd s AH59 <5 PLA, &=
4 PCL #(chip)-& Az 27 Ze}t AR AN A8 AN
3k

MR ZAL AR FARE A7) (ELV-0.5, BINP,
Russia) & o}&3}0] ZAF-9)7], A& Adeteld 241 10, 50, 100
kGyE Agoll 2RI tE HAo] AR Algs A g A
At 1A%E gato] 40 Tel 12A17F o @ Bo] kX8 F ¥
RS =

BAM A7 540 AxlGEREA7(DSC: Perkin—FElmer Pyris 6)
£ olgale] SHslsinh dolge 2l ) HEld AlEE 4 S
£ 20 C/min® 200 CT7H] 7Fgste] 587t A 9 —100 C
742 FEsIoitt ©o1% o) 10 Tmin® 200 T7HA] $A719 4
HEAS 2RI PLAAT PCLA A0)2] Aldke: aolsr] 9]
o ZFAPAREU)ZA(SEM, Hitachi S—4100, Japan) #2Hg AJHS A
o] Z2ARE 71EES] ARE PSR AR 5 dF A
4 &oll 20871 & F Tisle] ARSIt AFES- B0 R 5751
223519tk Advanced rheometric expansion system(ARES:
Rheometric Scientific Co. Ltd.) & ©|-€slf 7% PLA2] fist
7 BAS- zAksIgl) o) sl ARES &84 AlRE AE 25 mm,
A 2 mm 1A Q8g dEAEHCE Atk 5 ke
190 C, W& A3 ek ool 5%2 wgsisian, T4 0.1
oA 100 rad/s7H] WBpA7[EA 2518 43S ARSI

23t ER

DSC & BZzA| Aol o ] A5E AYeh= f&
ol 5(Ty) WshE: AREFREA7I(DSO) £ ol8310] 100 CellM
200 TR} S2A71EAM AR oW, 4 BE Algel PCL 7,
= —61 T —63 T A1) 2k 78l S8 T & 56-57 T
o] Fho 7 Bt AFE FobE 5= QlGich skE, PLAS] 7= PCL
o] Tn¥ AAAA Gl 7T ofeiglom, Th, B3 PLAS] w2 A%
e @ AYs 57 g <257 PLA 9 PLA/PCL(9/1) B= 9]
offi= 7 3k& &g 4 glgick - PLA Y PLA ERI=2] 882
T 152-154 TEA & Wsk} §lgith 22122, PLA/PCL S
=] gaEjdo] Lol Waph Yl A0 Hol o)A Aot ut
50| B AN % PLASH PCLE E3io] gl A o= weieg)
o} Kang® 52] 7l <J3h# PLA/PCL Belsolx PLA A3} 7)
T2 F BA 24 W ASsA Aol mhE A8 wisle) dke
wk=rly | sl

SEM & |E3P] vl Balme] Al s AdKos w
Hehs Ho R shde] RESAE AR WRje] AEAos W
o] o}g=] T JEE'M B AT o] M ARgBlo] HAPY 24}
o uE a3 LS gE o BEsINt

GMAF Edls]o} Qx| AAS ZAIGA] 92 Sd=9) dut
W SEM AR Figures 1-52] (@)l HERISITE o8 34 @4
L F Ao] gElEh Rl AdAel vEsky Buse] e
wok AAE] B A A Ae)e] Aae ZAsiAl Rely o1 Bl

Polymer (Korea), Vol. 33, No. 6, 2009



590 RECRESE

7t A 451, BV 7o)zt 7R (matrix) TRl o]gule] A
Al 2% W E(Figwe 1(2), Figure 5@))°) glov) A& A |
oA Gdar 71A] TRl HEls AEE Al &3, o]
70 Bol Kodama S0 st ulg) o] njssh #a} ol
bR Qs GMA R %k T B4 wadE(swface
tension) H3E Qlal] PLAS PCLEATE 948} nlkgr] 2
Gt opd Aoy Wekwch e, £ PLA/PCL Bdles vl
33 EAES] 528 9IS Ao dgAo] 9l Flo] ohjmz A
£4E o ojof 8 Ao PEGILE S, 2ol wpE ko] ¥

315 AEAY, Figure 1@ (PLA/PCL(9/1)) 8] Bibtel z7o)
¢F 13 pm& Figure 5@ PLAPCL1/9) 2] oF 1 pmyct &

")

Figure 1. SEM photographs of PLA/PCL(9/1) blend as a function
of dose at (a) 0; (b) 10; () 50; (d) 100 kGy.
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Figure 2. SEM photographs of PLA/PCL(7/3) blend as a function
of dose at (a) 0; (b) 10; (e) 50; (D 100 kGy.
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Figure 3. SEM photographs of PLA/PCL(5/5) blend as a function
of dose at (a) O; (b) 10; (¢) 50; (@ 100 kGy.
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Figure 4. SEM photographs of PLA/PCL(3/7) blend as a function
of dose at (@) 0; (b) 10; (0) 50; (&) 100 kGy.
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Figure 5. SEM photographs of PLA/PCL(1/9) blend as a function
of dose at (a) 0; (b) 10; () 50; (d) 100 kGy.
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Scheme 1. Schematic of reaction between GMA and PLA or
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Scheme 2. Formation of polymer radical by electron beam
irradiation.
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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 T.
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Figure 9. Complex viscosity curves of irradiated PLA/PCL(1/9)
blend measured at 190 TC.
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Figure 11. Storage modulus curves of irradiated PLA/PCL (5/5)
blend measured at 190 C.
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