CHAPTER 3
MATERIALS AND EXPERIMENT

3.1 Materials

Low Density Polyethylene [ LDPE) JJ4324 grade
[ Thai Petrochemical Industry Co., Ltd |

Tapioca Stareh
[ Nansurakij Co, Ltd)

Line Stearate  Zn (CiH3C00 )2
[ Coin Chemical ( Thailand ) Co., Ltd )

Glyceral Monostearate (€2 a0 4
(Imperial Industry Chemicals| Thailand ) Co., Ltd )

Epolens E-43p wax
[ White Groups Co., Ltd |

3.2 Apparatus

Two-Roll Wil

Labtech Engineering Co., Ltd Model LAN-L10
[njection Molding

ENKEL Co., Ltd. Model DTE 26
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nstron Universal Testing Maching
LR-10K with RCONTROL software

seanning Electron Microscope (SEM)
JOEL Model JSM-T220A
Particle Size Analyzer
Marvern Co., Ltd, England Model Master Seizer

3.3 Sample Preparation

3.3.1 Preparation of pre-mix

Tapioca starch was mixed with low dn|ty D Iy thylene
(LDPE] n severalp oportion as indicated . Epolene or glycerol
monostearate or zin stearate wa ade dt the mixture at 1% by weight
of the m |xtu CWhen 0t was needed, Then the mixture was manually

mixed for ) m|nut

3.3.2 Blending materials

Atwo roll mill compounding machine, Labtech Engingering
Co, Ltd, Model LRMILO, was used . The temperature ffontroll
ang 3 k roll were set at 145 and 140°C, respectively . After
minutes, the ettmg temperature of - roll were rea ihed. The
nolye hyl Ng 1esin was pored in b sen the rolls and allowed to warm
for 5 minutes . The roll Were started to turn while the polyethylent
DIE-MmIx WS |t|ng - Tapioca tarch 0 Corn starch with or without
the compa t|b||| Was gragus IIy added into the molten polyethylent,
Inorder to fave a qood homogeneous mixture , a trowel was used during
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mixing . The mixing time was 10 minutes [t was then and [et it cool
to room temperature. Finally, it was crushe ity snall p L8, In th
¢ that the compatibilizer, epol o glycerol monostearate
t rate, Was used, It was added at 1% by weight oftotal m|xtu f
I [

areh and LOPE and mixed m anuallywnh stareh

0m
W4y
ee

Table 3.0 3.2 and 3.3 show the ¢

the composition of each blend. The
sample is coded by PIT or ple which stands

for

3.4 Specimens Preparation

h blnd Was injection molded into 3.3 mm. thickness test
Pl |m coording to ASTM D 638-93 by ENKEL DTE-26 molding
mah|n AII samples were molded at the melt temperature of 170 °r,
The injec oo ped of 180, 180, 175, 170 4 d160mmls respectively,
g holding pressure of 102 bar holdngﬂm e of 5.0 and acooling time
of 150 hetotl cycle time was about 1 frallble I
blen onta|n|ng 5% tapmca tarh With epolene or glycerol
monostearate or zing stearate and without compatibilzer was alo I$ing
nong-made film blowmg maching at K-ing Mongkut — Institute of
Technology North Ban gkok The temperature of fe d, Ompression,
metering and die zone were 140 150 160 and 150 "¢, respectively .

Table 3.0 The composition of LOPE/tapioca starch blends

sample Code LOPE 1) Stareh (]
PITO 01 0
PIT0) ak 1]
PIT A0 15 il
PIT LS 125 K
PIT il 100
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Table 3.0 The composition of LOPENtapioca starch blends with

compatibilizers
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3.7.2 Scanning Electron Microscopy ( SEM )

JOEL MODEL JSM-6400 ( TOKYO , JAPAN ) scanning electron
microscope was used operating at 15 KV and 80 pA . The magnification
used range from 250X to 1000X . SEM coating unit MODEL JPC-1100
was used to coat the specimens with thin layer of 100% gold (Au) under
vacuum for 20 minutes .
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