31
311

3111

3112 |aboratory Ajax Finechem

3113 |aboratory Ajax Finechem

3112 Moplen HP561R

( 31)
3113 (ARMOWAX EBS SF)
( 32)

3114 0.05M

3115 01 M

3116 (Phenolphthalein indicator)

3LLT 0.IM

3.1.1.8 Deionized water

3119

31
Resin properties (a) Moplen HP561R ~ ASTM METHOD(b)

Melt flow rate (230°c / 2.16 kg), dg/min 25 D1238
Density, g/em3 0.90 D792B
Tensile strength at yield, MPa RY) D638
Elongation at yield, % i} D638
Flexural modulus, MPa 1240 D790A
Notched izod impact strength at 23°c, J/m 24 D256A
Deflection temperature, at 455 kPa, °c 9% D648

(a) Values shown are averages and are not to be consicered as specifications.
(b) ASTM test methods are the latest under Society’s current procedures. All molded specimens
are prepared by injection



312

3.2 (ARMOWAX EBS SF)

6.0
3.0
Color gamer 3.0
(%) 0.20
(%) 0.10
(°c) 141.5-145.0 °c
(%) 0.5
( 200 ) 85
( ) 45
3.1.2.1 " (twin screw extruder)  Thermo prism
3.12.2 (two roll mill) Lab Tech Engineering
3.1.2.3 (high speed mixer)
3.1.2.4 FRITSCH
3.1.2.5 (compression molding machine) Lab Tech Engineering
3.1.2.6 Universal Testing Machine LLOYD  LR100K
HOUNSFIELD HIOkm
3.1.2.7 (Differential scanning
calorimeter, DSC) Perkin Elmer  DSC822¢
3128 (Thermogravimetric analyzer, TGA)
Mettler Toledo  TGA/SDTA851
3.1.2.9 (Scanning electron microscope)
JEOL  JSM-5900LV
3.1.2.10 (Transmittion electron microscope)

JEOL  JSM 2010
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3.1.2.11
D8 Discover
3.1.2.12
spectrometer, FTIR) Thermo
3.1.2.13
3.1.2.14
3.1.2.15

3.1

(X-ray diffractometer, XRD)

470 FT-IR

(Fourier ransform infrared

32

Broker Axs
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3.3
331
(MMT) MMT: 1:2
100 1
(high speed mixer) ( 3.2)
3,000 / 2
(modified-
MMT) 45

3.2 (high speed mixer)
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332
X-ray diffraction (XRD)

MMT modified-MMT XRD
Bruker Axs D8 Discover ( 3.3)

Cu

40 kv

40 mA

0.5- 10 degree

Increment 0.02 degree
Scan speed 2 seclstep
Detector : Scintillation detector

Bragg's Equation

nA, = 2dsine 0

=~

nm.

a nm

511 3.3 inSeudnwsdanunsn Talines (XRD) Y04 Bruker $1 AXS Model D8 Discover
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333
Fourier transform infrared spectroscopy (FT-IR)

,MMT, modified-MMT (KBr)

(Fourier Transform

Infrared Spectrometer, FTIR) Thermo 470 FT-IR ( 3.4)
MMT

34 Thermo 470 FT-IR
3.34 /
(250 ) modified-MMT ( 3.3.1)
3.3
1
(35 150
0 (TPS)/modified-MMT

0.5



3.3 TPS/modified-MMT Nanocomposites

MMT Cassava starch - Modified-MMT ~ Formamide Sorhitol

(phr) (9 ) (9 0
0 100 0 ) 10
1 100 2 20 g
3 100 6 20 4
5 100 10 2N 0

35 Lab Tech Engineering

TPS/modified MMT

150 X150 X3 (X X ) ( 3.6)
155
1
pre-heat 180
120
1200

180



3.6 Lab Tech Engineering
335 /
TPS/modified-MMT
1 10
3.7 Universal Testing Machine LLOYD
3.8 Load cell LkN 50 mm/min
| 1
0
B e e »

LR100K

38
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3.8 Universal Testing Machine LLOYD  LR100K

336 /
X-ray diffraction (XRD)

TPS/modified-MMT XRD
Bruker Axs D8 Discover ( 3.3)

331 /
Transmittion electron microscopy (TEM)
TPS/modified-MMT (100/5)
Transmittion electron microscope JEOL  JSM 2010 ( 3.9) 160
kv (ultramicrotome) RMC  MTX
75500 70 -45

I mm/sec



3.9 Transmittion electron microscope JEOL  JSM 2010

338 /

Thermogravimetric analysis (TGA)

Mettler Toledo  TGA/SSDTAB85L ( 3.10)
TPS/modified-MMT
70 15
20 /
50-700

40



4

il 3.0 Thermogravimetric analyzer

339 Yy

TPS/modified-MMT
(tensile

PP/EBS/TPS/modified-MMT

strength)

PP (EBS wax)
modified-MMT (100/5)
( PP + EBS wax 100 )
15
(310
Feed Zone
Compression Zone
Metering Zone
Die Zone

TGA/SDTAB51

Mettler Toledo

TPS/modified-MMT
MMT 5 phr

90/10
333 0, 10, 20

70

170
180
190
180

20-25

TPS/
30 phr
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311 ' (twin screw extruder)  Thermo prism

PP/EBS/TPS/modified-MMT

70 15
150 150x 3 . (  x o« )

180

Pre-heat 180
120
480
180

3310 [ /

PP/EBS/TPS/modified-MMT
ASTM D 638-03 (type 1V)

3.12 3.3 Universal Testing Machine
HOUNSFIELD  HIOkm ( 3.13)
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2
50

312 ASTM D 638-03 (type IV)
33 ASTM D 638-03 (type IV)
Dimension (mm) Tolerance

W-Width of narrow section 318 0.5
L-Length of narrow section 9.53 105
WO-Width over-all, min 6.4
WO-Width over-all, min 9.53 3.18
LO-Length over-all, min 635 No max
G-Gage length 1.62 10.25
G-Gage length 10.13
D-Distance between grips 5.4 15
R-radius of fillet 127 |
RO-Outer of radius(Type 1V) 1l



3.13 Universal Testing Machine ~ HOUNSFILED  FllIOkm

3311 AN /
Scanning electron microscopy (SEM)
PPIEBS/TPS/modified-MMT
Scanning electron microscope ~ JEOL ~ JSM 6480LV (  3.14) 20
kv TPS/modified-MMT PP/EBS

314 Scanning electron microscope  JEOL ~ JSM 6480LV
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3312 [ /
Thermogravimetric Analysis
(TGA)
PP/EBS/TPS/modified-MMT
TGA  Mettler Toledo ~ TGA/SSDTA851
336
3313 [ /
Differential scanning calorimetry (DSC)
PPIEBS/TPS/modified-MMT
Differential scanning calorimeter ~ Perkin Elmer  DSC822e(  3.15)
70 15
50
1 20 / 50-280
280 1
20 / 50

3.15 Differential scanning calorimeter Perkin Elmer  DSC822¢



3.3.14 (W ater absorption)
PP/EBS/TPS/modified-MMT
ASTM D 570-98
L2543 ( L) 5
10 15 desiccator
4
23 4
% I - ( 1" Q
Wl
0 1
33.15
33151
(NaOH)
NaOH 2 4 deionized water
(HC1)
1 HC1
molHCl = [%x 10x d]/MW
C el HC1 mol
% HC1
10
d HC1
MW HC1

0.05M

0.1 M

24

1,000

46

16.2



2. HC1
cV, = CN?2
C, HC! , mol
vV, ml
2 HC1 , mol
V2 HC1 , ml
3 HCl
01 M HCL deionized water
Wwater 1,000
100
1
o 01 M
1
2
2
deionized water deionized water 100 cm3
3
, M = § /
100
33152
. NaOH
L
) 10

4

2

deionized

0.1

2.2-24

) « 1000

110

(
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NaOH
NaOH
NaOH
CV, = £A2
C, , mol
v , ml
C2 NaOH, mol
V2 , ml
1 NaOH molar (M)
NaOH 10 NaOH V2 mol
NaOH 1,000 NaOH [10x VZ/1,000 mol
NaOH molar [10 x VZ/1,000 M
. HCL
L HCL 10
2 12 1
3 NaOH 2
4,
5. NaOH
NaOH

6. HC1



cvl = CA2

C NaOH, mol

V, NaOH, ml

c2 HCL, mol

V2 HCL, ml
1, HCL molar (M)
H1 10 HCI V, mol
HCl 1,000 HCL [10x VZ/1,000 mol

NaOH molar [10. VZ/1,000 M

3.3.153

L ( , )
2 0 4 )
3 105 24
4
100%
50% 2
a (Soil Respiration by Titration)

16 50%



TPS/modified-MMT

TPSM 10 phr

PP/EBS/TPSM

TPSM 20 phr

TPSM 30 phr

315

3.15
QMg 30 C
AUINVI NI UNBIVEE
Qi 40 'C
Quugii 30 °C
- ~ v v
Auanusnadulsl
QMg 40 'C
QMHgHi 30 °C
AHDINVINIUNDIVEY
QNN 40 'C
Qg 30 °C
Auanusnaudulsl
Quvigii 40 'C
Qg 30 'C
AHDINVINIUNDIVEY
QMg 40 °C
QmMHgH 30 'C
- - vV k4
Auanusnadulsl

Qg 40 'C
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Soil Respiration Ohlinger [11]
1 ( , )

3 NaOH 20
4 11 NaOH 2

. (30°c, 40°C)
24

6. 2 20
3-5
1. NaOH HCL
01 M NaOH

8. Deionized

9 1 2
2-6
10,
C-9X22X10 = my.CO,g'dm.24h1
X%dm
¢ HCI , ml
HCL , ml
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22 ( Im 01MHCI 22mg
)
| g
100. % 'dm
* : Ohlinger
50-60 %
NaOH 3 316

3.16
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