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ABSTRACT: Polycaprolactone (PCL) was blended with corn starch to produce biodegradable
compost films and the biodegradability and mechanical properties were investigated. As the
compatibilizer for the immiscible PCL/starch blend, 2-hydroxyethylmethacrylate (HEMA)-
PCL macromer was grafted onto starch by initially grafting HEMA to starch and then graft-
ing of PCL onto HEMA via ring openlng polymerization of e-caprolactone. When
biodegradability of the PCL grafted starch-g-HEMA copolymers was compared with that of
starch by the modified Sturm test, graft copolymers degraded at much slower rates due to the
presence of the non-degradable HEMA. With the addition of the graft copolymer up to 5 wt%
to the blend, the elongation-at-break of the starch/PCL blend increased substantially, while
the tensile strength and modulus did not change much. SEM observation of the blend con-
taining 2 wt% copolymer clearly indicated that the interfacial adhesion between the starch

and PCL was strengthened by the copolymer.

Keywords: polycaprolactone, HEMA, starch, grafting, biodegradability.
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Y AR - ATd - HA5E - &4
Table 1. Yield of Starch-g-HEMA Table 3. Yield of PCL Grafted Starch-g-HEMA
HEMA (g/100 mL) starch-g-HEMA e-caprolactone (g/100 mL)
starch (/100 mL) — == =g 112 (g/100 mL) 16 32 48 80
1.0 27% - - - 0.4 - 24% - -
1.2 - 325% - - 25s185h 1.0 - - - 157%
14 . - 3%57% - 1.2 - 41% - -
1.6 - - - 42% 02  35% - - -
32lh o6 - - 288% -
Table 2. GP of Starch-g HEMA 02 6L1% - - -
TN 35s245h 04 - 555% - -
starch (g/100 mL) o (g/ oo ) — 06 - - %85% -
10 13;%17 . ' ' 02  4L&% - i i
‘ Al - - - 0.4 - 37% - -
12 - 160% - o - 4s28h 06 ] U jasw -
14 - - 186%’ - 12 — 41% _ -
1.6 - - - 236%

t}. Table 33 4= starch-g-HEMA< PCLE& =1
#Z8 A7l PCL grafted starch-g-HEMA¢9] &
7 GPE Yepd 24, 3.5g9 @& 24.5g9]
HEMAE Z#|ZeA[7] 344 (3.5524.5h) 9 A
4 go] PCLE =8N F58A e +&7 GP7}
7bd #9kaL, 2.5 g9 W&l 18.5 g9 HEMA
2 e =ZElA 7] F7H) (2.5s18.5h) ¢ 20 g¢] PCL
& ZAZEAZ FERA Y #&7 GP7 7 @
A verdth a2y AW o2 starch-g HEMA]
e-caprolactone 4 Fof] 1207 & aH=H
Al F5EA e &3 GPe ¢33 AES Ho)
2 gttt o] 53] ecaprolactoned starch-g-
HEMAe®l| I ZHA7]= ¥hgo]
110 CollA Az AP 2, o] apgoA A&
a7l oha dolut &3 GP7t EFA4E g
A Aoz e

LA Ed HEMAEZ OdxAzl FAE
FTIRzZ &3 ®H, Figure 194 HEMAZ] car-
bonyl #j=7} 1730 cm™e} 2 vehv Atk Figure
2+ starch-g-HEMAO9|| e-caprolactoneg 12 ZE
A7 ZFEIA Y FTIR 2dE-AH, o2 Figure
1 &} v 298 CH,9 rocking moded]A] x}o]&
Holx v}, & FHHQ starch-gsHEMA¢2] CH,
rocking mode:x 758 cm'd|A] ehlsw  wh,
PCL grafted starch-g-HEMA?2] CH, rocking
mode= 732 cm™' oA #ZEH UL o] CHy7t

w3 329l
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Table 4. GP of PCL Grafted Starch-g-HEMA
starch-g-HEMA

&-caprolactone (g/100 mL)

(g/100 mL) 16 32 48 80
04 T 116% - -
25s185h 1.0 - - S 412%
12 - 64% - -
02 220% - - -
32h g6 . - 160% -
02 450% - - -
35s245h 04 - 400% - -
0.6 - - 2471% -
02 274% - - -
0.4 - 232% - -
4s28h o6 - - E66% -
12 - 63% - -
backboned|] @4 vig® o 24 el peak shift
Q Aoz BHEH, PCLo TAZHULE F2

) =3 YrhBP i carbonyl T A9 REE 7|FE
o2 Figure 1o ZAxlel A% wlwsid CH,
stretching peak (2920 ecm™) ¢ 7%7} Figure 29
A A 24 Jeha 288 & 4 vk Figure 3
& PCL, &4dE, starch-g-HEMA, PCL graft-
ed starch-g-HEMA?¢] WAXD patterngo|t}. &
43 PCL9 24 54 7zt 21° % 24°d4% 2
7t velgtew (Figure 3(a)), A& (Figure 3(d))
 starch-g-HEMA Z744) (Figure 3(c))= ZF
=37 BRER 2ghcl. PCL grafted starch-g-
HEMA ¥ 44 4= F4Ed PCL
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Figure 1. FTIR spectrum of starch-g-HEMA.
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Figure 2. FTIR spectrum of PCL grafted starch-g-
HEMA.
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Figure 8. WAXD patterns : (a) PCL, (b) PCL grafted
starch-g~HEMA, (c) starch-g-HEMA, and (d) starch.
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Figure 4. Biodegradability of starch-g-HEMA.
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Figure 5. Biodegradability of PCL grafted starch-g-
HEMA.
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Figure 6. Elongation of starch/PCL (50/50) blends.
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Figure 7. Modulus of starch/PCL (50/50) blends.
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Figure 8. Tensile strength of starch/PCL (50/50)
blends.
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Figure 9. SEM photographs of starch/PCL (50/50)
blends containing PCL grafted starch-g-HEMA :(a)
0 wt%, (b) 2 wt%, and (c) 5 wt%.
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