31

311

3111

3.1.1.2

3.1.2

3121

3.1.2.2

3.2

321 (polydactic acid), PLA)) PLA Polymer 4043D

Natureworks®

3.2.2 (linear low density polyethylene,

LLDPE) EL-Lene™L2009F ' ( )

3.2.3 (polyethylene octane copolymer,

POE) 8200 Dow Chemical ( )

3.24 (glycidyl methacrylate, GMA) Sigma-

Aldrich (USA)

3.25 (dicumyl peroxide, DCP) 98%

( )



3.2.6

( )

3.27
MLS) '  Southern Clay Products
33

331 (Hopper
100T

3.3.2 ‘ '
engineering company  LTE-26-44

3.33 ‘
engineering company  LZ-120/vs

334 m
3.35 Vv
company  LF-400-COEX
3.3.6
infrared spectroscopy, FTIR)
3.3.7
Mettler Toledo  TGA/SDTA851e
3.3.8

calorimeter, DSC)

Netzsch-Geratebau GmbH

46

(ethyl alcohol) Labscan AR

(modified montmorillonite, cloisite 30B,

(USA)

dryers) SHINI® plastics technologies  SHD-

(twin screw extruder) Lab tech

(pelletizer cutting machine) Lab tech

(co-extruder) Lab tech engineering company

(blown film extruder) Lab tech engineering

(fourier transform

Nicolet 6700

(thermogravimetric analyzer, TGA)

(differential ~ scanning

DSC 204 F1



3.3.9

company 7053

47

(melt flow indexer)

3.3.10 (universal testing machine) LLOYD
LR100K
3311 (universal testing machine) LLOYD
LF Plus
3.3.12 (water vapor permeation tester,
WVPT) MOCON PERMATRAN-W ® 3/33
3.3.13 (oxygen  permeation
tester, OPT) lllinois 8000
34
34.1

(GMA-g-POE) [25]

3411

0.1
(Hopper dryers)

SHD-100T 80°c 31

24

SHINI® plastics technologies

A dynis
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31 (Hopper dryers) SHINI® plastics technologies = SHD-100T

3.4.1.2

(twin screw extruder)
Lab tech engineering company LTE-26-44 3.2

31



31

(Zone)

10

Die

(temperature°C)

170

175

180

180

180

185

185

185

185

185

190

60

49



50

3.2 (twin screw extruder) Lab tech engineering company
LTE-26-44
3.4.1.3
(pelletizer cutting machine) Lab tech
engineering company  LZ-120/vs 383

3.3 (pelletizer cutting machine) Lab tech engineering

company  LZ-120/vs



3.4.2

(LLDPE)
(GMA-g-POE, mPOE)
(MLS)
engineering company LTE-26-44
3.3

(pelletizer cutting machine)

120/vs
3.2

PLA

(Wt%)

PLA 100
PLA/LL/mPOE 90
PLA/LL/mPOE/MLS 0.5 90
PLA/LL/mPOE/MLS 1 a0
PLA/LL/mPOE/MLS 3 90

51

(PLA)

(twin screw extruder) Lab tech

3.2

Lab tech engineering company  LZ-

LLDPE GMA-g-POE MLS

(Wt%) (phr) (phr)
0 0 0
10 10 0
10 10 0.5
10 10 1

10 10 3



3.3

(Zone)

10

Die

(temperature©c)

175

175

180

180

180

185

185

185

195

190

190

40

52
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343
( 3.4.2)
" (blown film extrusion) (blown film extruder)
Lab tech engineering company  LF-400-COEX 3.4
3.4
0.07-0.15 (blow-up ratio) '

41

34 (blown film extruder) Lab tech engineering company

LF-400-COEX



3.4

(zone)

adapter

die 1

die 2

die 3

PLA

165

170

175

180

180

185

185

185

30

18

PLA/LL/mPOE

160

165

170

175

175

180

180

185

30

18

(temperature°c)
PLA/LL/mPOE/ PLA/LL/mPOE/
MLS 0.5 MLS 1

160 160
165 165
170 170
175 175
175 175
180 180
180 180
185 185
30 30

18 18

54

PLA/LL/mPOE/

MLS 3

160

165

170

175

175

175

180

183

30

18



3.4.4

(co-extruder)

engineering company  LF-400-COEX
35
3.6 3.7
0.07-0.15
35

PLA-PLA/LL/MPOE

PLA-PLA/LL/MPOE/MLS 0.5

PLA-PLA/LL/IMPOE/MLS 1

PLA-PLA/LL/MPOE/MLS 3

LL-PLA/LL/mPOE

LL-PLA/LL/mPOE/MLS 0.5

LL-PLA/LL/mPOE/MLS 1

LL-PLA/LL/mPOE/MLS 3

3.4.2)

PLA

PLA

PLA

PLA

LLDPE

LLDPE

LLDPE

LLDPE

55

(blown film extruder) Lab tech

PLA100 LLDPE

(blow-up ratio)

41

PLA/LL/mPOE

PLA/LL/MPOE/MLS 0.5

PLA/LL/MPOE/MLS 1

PLA/LL/mMPOE/MLS 3

PLA/LL/mPOE

PLA/LL/mPOE/MLS 0.5

PLA/LL/mPOE/MLS 1

PLA/LL/MPOE/MLS 3



3.6 PLA

(Temperature°C)

(zone) Extruder A Extruder

PLA/LL/  PLA/LLUmPOE/ PLA/LL/mPOE/

PLA
mPOE MLS 0.5 MLS 1
1 160 165 165 165
2 160 170 170 170
3 165 175 175 175
4 165 175 175 175
adapter 168 175 175 175
diel 170 175 175 175
die2 170 175 175 175
die3 175 175 175 175
30 30 30 30
(
)

1.8 18 18 1.8

56

PLA/LL/mPOE/

MLS 3

165

170

175

175

175

175

175

175

30

18
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3.7 LLDPE

(Temperature°C)

(zone) Extruder A Extruder B

PLA/LL/  PLA/LL/mPOE/ PLA/LL/mPOE/ PLA/LL/mPOE/

LLDPE
mPOE MLS 0.5 MLS 1 MLS 3

1 150 165 165 165 165
2 158 170 170 170 170
3 158 175 175 175 175
4 160 175 175 175 175
adapter 160 175 175 175 175
diel 165 175 175 175 175
die2 170 175 175 175 175
die3 175 175 175 175 175
( 30 30 30 30 30
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344
3441 '
(fourier transform  infrared
spectroscopy, FTIR) fourier transform infrared spectrometer '
Nicolet 6700 35
ATR 4000-400 cm'l
(resolution) 40 cm'l

35 fourier transform infrared spectrometer

Nicolet 6700
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3.4.4.2
34421
1) {degradation temperature, Td
(thermogravimetric analysis, TGA)
ASTM E2550 ' (thermogravimetric analyzer)

Mettler Toledo TGA/SDTA851e

3.6 8-10

50 1000

20

20

3.6 (thermogravimetric analyzer) Mettler Toledo

TGA/SDTA851
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2) (glass transition
temperature, Tg (melting temperature, TJ
(crystallization temperature, Tc) (differential
scanning calorimetry, DSC) ASTM D7426
[ (differential scanning calorimeter) Netzsch-Geratebau GmbH DSC
204 FL [
3.7 7-10
-50 250 10
10

3.7 | (differential scanning calorimeter)

Netzsch-Geratebau GmbH DSC 204 FL
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34422 (melt flow index)

(melt flow rate, MFR)
(melt flow indexer, MFI) KAYENESS INC. A dynisco

company 7053 ASTM D1238

3.8

3.8 (melt flow indexer, MFI) KAYENESS INC.

A dynisco company 7053

3.4.4.3 ? ?
34431
1) (tensile properties) ? ?
(tensile strength) (Young's modulus)
(elongation at break) ASTM D882

(universal testing machine) LLOYD LR100K
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3.9 load
cell 1000 50

(gauge length) 100

3.9 (universal testing machine) LLOYD LR100K
2) (tear strength)
ASTM D1938 ' (universal
testing machine) LLOYD LF Plus
' 3.10 load cell 50
250

(gauge length) 50
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3.10 (universal testing machine) LLOYD  LF Plus

34433

1) (water vapor transmission rate: WVTR)

(water vapor transmission rate:
WVTR) vJ ASTM F1249-06
(water vapor permeation tester, WVPT) MOCON

PERMATRAN-W ® 3/33 311

311 MOCON PERMATRAN-W ® 3/33
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2) (oxygen gas transmission rate:
OTR)
(oxygen gas transmission
rate: 0 ZGTR) ASTM D3985

(oxygen permeation tester, OPT) lllinois 8000

3.12

o J ' o - H 2 P '
5% 3.12 iATemasauNTTNEUTeLRaaNF 1A Bifa llinois §u 8000
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