31

1
2
3

8

311

31

(Polylactic acid ; PLA)
(Ethylene glycol ; EG)

(3

NatureWorks® PLA polymer 4042D
LAB-SCAN® AR grade

(4,4-Methylene - Sigma-Aldrich® AR grade

diphenyl diisocyanate; MDI)
(Chloroform)
(Methanol)
(Ethanol)
(Potassium hydroxide;
KOH)

LAB-SCAN® AR grade
LAB-SCAN® commercial grade
LAB-SCAN® AR grade

Merck® grade for analysis

(Potassium  Carlo Erba ® grade for analysis

hydrogen phthalate; KHP, KHC&HD4)
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312
1 (Vacuum pump) ~ Welch
2 (Hot plate)
Coming  PC-220
3 (Magnetic bar)
4,
41 (Condenser)
4.2 2 (2-necks round hottom flask) 20
4.3 (Round hottom flask) 250
44
45
5 (Mechanical Overhead Stirrers) Heidolph ~ RZR 2051
control
6. Mettler Toledo PB 3002
T (Vacuum oven) ~ BINDER VD23
8 (Volumetric flask) 220 100
9 (Graduated Cylinder) 100
10, (Beaker) 100250 500
11 (Filter paper circle) ~ Whatman =~ 4 40
12 (Buchner funnel)
13 (Dropper)
14, (Stirring rod)
15, (Burette)
16. (Pipette)

17, (Compression molding)
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32
L Nuclear magnetic resonance (NMR)  Bruker Biospin ~ DPX-300
2. Gel Permeation Chromatography (GPC) ~ Waters 2695 separations modules
3. Thermogravimetric Analysis (TGA) ~ Mettler Toledo  TG/SDTA851 e
4. Differential Scanning Calorimeter (OSC) ~ Mettler Toledo  DSC 1
5. Dynamic Mechanical Analyzer (DMA) ~ METTLER TOLEDO ~ DMA8610
33
331
32 33
2
31 (vacuum
pump)
( ) 200
(hot plate)
! 60 24



EG-PLA

051
0.75:1
11
151
151

200

150

200

88888

(C)

% 1% D

175 185 1%

30

60

2
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332

34

(

5

)

(methylene diphenyl diisocyanate; MDI)

175 °c
10
30
60
10
10

32

34

()
185 °c

20
10
10

32

s O

10
20

(

10

200 °C

OH:NCO

34)

24

210 °C

10

28
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3.4 h

34.1
(NVR)

Proton Nuclear Magnetic Resonance (IH-NVR)
Bruker Biospin DPX-300 NMR spectrometer (  3.3)
chloroform-d 300 MHz

33 " Nuclear Magnetic Resonance (NMR) (Bruker Biospin DPX-300)

3.4.2
(GPC)
(MJ (Mn
(PDI)
I (Tetra-
hydrofuran; THF) GPC  Waters 2695 (  34) 2
(detector) Viscotek model 3580 (refractive index)
Conventional Viscotek model 270 (dliffe-
rential visometer)  Viscotek model 3580 (refractive index) Universal
2 4,490 1,112,000
(reference chromatogram)
( ) conventional

GPC
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10
5 66 45
50 GPC
(flowrate) 1 Empower
40
34 C) (Waters €2695 separations moclles)
343 : Lo
! (DSC)
(glass transition temperature, Tg)
(melting temperature, Tn)
331332 DSC( 35
5 aluminium  pan 40
20 200 20
200
3 20

-0 1



(TGN

3l

35 Differential Scanning Calorimeter (Mettler Toledo DSC8226)
344 ?

TGA(  36)

(alumina crucible)

36 1 Thermogravimetric Analysis (TGA) (METTLER TOLEDO®, SDTA851e)
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345
(DMA)
- compression
molding (  37) 05 plate -
plate
compression molding 3
1 (preheat) 160
450
2 1 50 psi
K]
3 2 Kl
plate compression molding 5

al i _ ] ' - -l - -
g‘lJ"n 3.7 AT compression molding Wa WNU plate A g sFenian



DVIA (

39)

38

58 X105
tension 0 150

1H

o

Dynamic Mechanical Analyzer (DMA) METTLER TOLEDO DMA8616

33
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