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ABSTRACT: Blown film process is a major industrial process for the manufacture of
aliphatic polyester films. Despite of its importance, relatively little has been reported on the
processing characteristics and the structure development of aliphatic polyesters in blown film
process. In this work, therefore, processing-structure-property relationship of aliphatic poly-
ester blown films was evaluated. Mechanical properties of blown films prepared under vari-
ous process conditions were measured. Film structure was analyzed by using FTIR with at-
tenuated total reflection (ATR) mode. The biodegradation behavior of blown films was exam-
ined through soil burial test. Some information was also provided to establish a general un-
derstanding for the material design of biodegradable mulching films.
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Figure 1. Experimental setup for soil burial test.
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Figure 2. Tensile strength as a function of DDR at
BUR of 2.5 (MD: machine direction, TD: transverse
direction).
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Figure 3. Tensile strength as a function of BUR at
DDR of 10 (MD: machine direction, TD: transverse
direction).
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Table 1. Melt Strength for Two Aliphatic Poly-
ester Samples

[unit: MPa]}
temperature (°C) SG2109 Bionolle # 3000

120 0.28 -

130 0.23 0.53
140 0.13 0.44
150 0.11 0.39
170 - 0.24
190 - 0.18

Z3l BA4& 24319t DDRe] 10, BURe] 2.5
¢l Bionolle #3000 E2& Hg9 A, UE dF
74=7 MD2} TD wado)] #AIglo]l 450-500 kg/cm?
Azgon A&x PEY BF 350% ooz B
By E4E HAFAY. B2¢ HE AxFY A
A 7FIIIv e M £ e B4
#3l Zo] Itz oz 1094 H 20% F= A
€ n& € o, SG2109 EE2& A vey
= BA oL 14302 SG2109 2|9 £}z
°| Bionolle #3000 Ao]7} Qlat, ool we} &
$74E9} e extensional flow E4o] th2r] o
Folt}. Z Bionolle #30009] w3l L§HA=r}
@ 5G2109 A& hEve] WA £ AREE
o] MD W&oz Ald wjgslels Bl av, Wi
BAANZ e 7= g8l duFez v
& TD & Al ge] 3oz dojuix] &
& Aoz AztEr). Table 12 extrudate drawing
Agoz'® 299 SG2109¢} Bionolle #3000 4%
o] §§I=E e Fojth

Fig. 49} 5= DDR % BUR9| @& SG2109 &
2L g9 Ag ¥E Hogn. F 48R de
ule} 3to] DDR ZF7}d| wat MD & M&e Za
3t on DDRe] 259 HE Z9-de A&°] 150%
FEolgirt. TD 4% 21&& DDR# BURe| ule}
8094 140% BE& Uelded ole ZeldddA
gy vud o AgFoz 34 e FAo|g.
TD 2% 4&& DDRY wz} ¢zt Zrisided,
ol MD W&oz wjgFd AleEol dF3E 3Jol
Al A8, F TD H¥goz ¥y A sl
© Aol UL, oY B MD B3 Bl
=7} F7HETE AR o §o]tt.!* BURo| 713t
o Wt MD 3% A& Ao dAsHon

#2l A20¥ A6z 199643 114

350

- \I
250
\

200 *
ﬁ

"1 §/§//§

Elongation (%)
g

DDR

Figure 4. Elongation as a function of DDR at BUR of
2.5 (MD: machine direction, TD: transverse direc-
tion).
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Figure 5. Elongation as a function of BUR at DDR of
10 (MD: machine direction, TD: transverse direc-
tion).
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Figure 7. Tear strength as a function of BUR at
DDR of 10 (MD: machine direction, TD: transverse
direction).
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Figure 11. Biodegradation of SG2109 blown film in soil.
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Figure 12. Biodegradation of Bionolle blown film in soil.
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Figure 13. Elongation as a function of the aging time
in UV accelerated test: (ll) Bionolle #3000 film;
(@) SG2109 film at BUR 2.5 and DDR 10.
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