CHAPTER 3

EXPERIMENTAL
et Sl
Blown film grade. 5 p@e (JJ4324) was obtained from
Thai Petrochemical Ind q‘i‘,"",' d. (TP “'"‘H‘..ﬂ pmpcrtucb of the material

are listed in Table 3.1. C r this 'w:_-_._ ent was supplied by Thai
Wah Co.,Ltd., while i \ was obtained from White
Group Co.,Ltd. The @ e d soya oil were used as

prooxidant and lubricz / . \
Table 3.1 Physicalfprgpertics: .f ‘

Physical properties

density polyethylene (JJ4324)

Unit 1J4324

(LDPE)

Melt index (2 .l - 5/10 min 5.50
Density “¢/em3 0.922
Tensile strength )38 7 N/mm?2 >11.0
Yil:d a:':glh m ASTM D1238 m/mm >11.0
>600

‘U’mat m@iﬂﬂm ﬁm Ej&] ﬂ'S 95

¢ ASTM D1238 %maxg,, <6.5
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Sample Preparation
1. Filler Preparation

Thai cassava starch was used as filler. Since polyethylene is
hydrophobic and starch is hydrophilic, these two material are naturally
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incompatible. In order to improve the homogeneous properties of both materials,
the starch was then mixed with a 2% (w/w) dispersing agent (Epolene wax E-
43p) in a dry blend mixer at 70 °C. A mixing time was 15 minutes.

2. Compounding of Plastic Material
A two roll-mill compounding machine, Labtech Engineering Co.,
Ltd., Model LRM 110, was used. The temperature of the front roll was set at

140 ©C and the lampcmtum at 1l was 135 ©C. The temperature of
two clean rolls were main 30 minutes. The nip between the
rolls was adjusted to be ylene resin was poured on the

¢ plastic was melting. The
arate were gradually filled
satibility between starch and
' ¢ formula was shown in

The rolls
starch mixed with Epblepé
into the molten plastis
polyethylene. The co

Table 3.2. A trowel was giscd du mixing , to spread the material on
the rolls. The time for/Compounding Wa ninutes. After the compounding
operation, the starch-polyethylesie sheoet formic ‘was removed from the two roll-
mill.
2. Eilm PEJTIT ——— g

The ato small chips by a cutting
machine, Model N 110 I.abtech Engi Co.Lid. The starch-
polyethylene S AVETAZE ¢ e 330. . was obtained by
extruding the Wing ﬂﬁﬁﬂim der Model PE-142
from Numchai Plastic Machzm The temperature compression,

s MR Galinhi diale 'W‘E‘F’%’ﬁ‘ﬂ“‘
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Table 3.1 The composition of starch-LDPE films.

Formula | Abbreviation Content (g)
LDPE Starch Soya oil Iron stearate
1 PE 100 0 0 0
2 PE-S5 100 5 2 0
3 PE-S10 2 0
4 2 0
5 It ll& A
6 “:.':: N0 2 0.1
T O 2 0.1
8 \o b, 2 0.1
9 ‘ ';‘\\\ 2 0.1

and starch-LDPE films was
Bangkok, Thailand, which

carried out. The natural Cxpdsures. e )
is located at latitude 130 44' F6%aa tof 90° 34' E. The exposed surface
of samples were m_ounted '—’é:';t f'g, . were started in September 1994
and continued to Febuary 199! ; . Thé:niigorological and radiation
data at the site werd collected from t Roport of the Climatology
Division, Meteoro Departe d data, including average of
laempmltum,%rclauvepumxdny totalradmmn,mmfaﬂamomn,mhswdm
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Table 3.3 Meteorological data

Month Tcm;fmnua % R.H. Rainfall Radialign
(O amount, mm MIM
1994 September 28.0 80.0 375.0 20.31
October 27.1 75.0 155.8 19.05
November 27.8 66.0 4.3 16.98
December 26.8, ) 52, 5.3 20.22
1995 January a6z \\|// Ao 0.0 21.24

February 220 0.1 35.30

”"‘"‘» | .“-'

Soil Burial T

A naturally e ovides, an realistic environment with
seasonal changes in g€rmyf ol -: " ;‘\‘:‘R‘ and the presence of
microorganisms. The t ‘»;:'F‘;. e\\ \x .5 cm and the soil were
placed in a perfors 4o perne ~k‘_r- of macroorganisms and
moisture. The box that hm -}gf in. After sampling, the films

were stored in dark until tésting: -~ "'-:'J, /
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Figure 3.2 Total monthly rainfall and radiation of Bangkok, Thailand, from
September 1994 to February 1995
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The samples were collected at an interval for mechanical testing.
According to the ASTM D882, the specimens for tensile testing were cut out
along the machine direction, into strips of 25.4 mm wide with a gauge length of
50 mm. Tensile strength was measured by means of INSTRON tensile tester
model 1123mﬂlacmsahcadspwduf1mmmﬁmmﬂnmstcondmﬂnof

2742 O°C and 65+2% mlanve: midity ) The thickness of test specimens were
measured with a micrometer 10 the neaieSi'ull 0.001 mm. An average of five
specimens was reported 4. & fepresenid alue. The resulting stress-strain
traces were determined. assan Uietage. T ngth(G) was calculated as’
F . ' LA, \ | + +
where O ile's ;” \ W
F . = load at -
L 2
A gth section, mm

The:clongauunalbrca!; "a"’-'r‘l;a d,

X7 (3.2)

42 jﬂ

Vi, 158 ﬁw&wwwmm

st:e!.ched at break of spe:cunen, cm

ﬁW’iﬂ‘ﬁ‘ﬂ‘ﬁ’t‘ﬂ

E]ZIR_lmmmnh

The FTIR adsorption spectra of the PE films were recorded on an FTIR
spectrophotometer, Perkin-Elmer model 1720, that were used for estimating the
changes in the carbonyl group C=0O, in the chain at 1715 cm!. The
polyethylene band at 1465 cm~! served as an internal standard to which the
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absorbances of the other bands were related. The results were expressed by the
carbonyl index defined as follows (Sung and Nikolov, 1992)

Ieo = Aq715 / A1465 (3.3)
where Igq = Carbonyl index

Aq715 = Absorbance of the carbonyl grnup at 1715 cm

Molecular wc ’E were determined by the viscosity
method, using d&cahy e woluti calculated from the Mark-

. - -
Houwink-Sakurada equa \

(3.4)
where [1] =
M —
k, a = ned from the literature for a
Bfapdup andlmmergut,

syringe into mﬂm | H positioned in the
mwmmma i

appmnmtel}r 10 mm above the upper graduation mark in the viscometer
capﬂlary.ﬁsthcmmcuspasmdthispomnﬂwummwasstanedmdthe
interval for the solution to drain to the lower mark in the capillary was tuned.
The efflux time of the solution was measured at least three times. Three
consecutive readings should agree within 0.2 second. The solution was then
removed from the viscometer.
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The samples were weight and dissolved with hot decahydronaph-thalene.
The solution were made up to the 50 ml mark with solvent maintained at a

given temperature by means of a syringe, and the flasks were shaken once again.
In the same manner as decahydronaphthalene, three consecutive efflux times of
the first LDPE solution were transferred respectively into three 25 ml volumetric
flasks. and then all solutions were made up to the 25 ml mark with the solvent
maintained at the given temperature.

Enslon
\\\ d Penicilliom pinophilum
were used in the expes _ nfeachstmmwen:umdm
prepare Spore suspensio 1t Vi u ete made by pouring 10 ml. of
0.85% sodium chloride Siegle sof 0o o _b-r.:ultum of each fungus. The
spﬂre suspension was diluted’ ; salt solution in a manner that the
0 xm—: to 2x10° spores/ml, as

Two strai

i

2. Preparation, of Ni

A nutnent—salt agar, a medium without a source, was prepared
—— ‘Fﬁﬂ“ﬂ‘ﬁ'ﬂ‘ﬁ aNBARE™
Pntassmm dlhy genorthophosﬂmle(KH,Pﬁ) o 078
ﬁﬁfﬁ%&l% Ej" s
Sodium chloride (NaCl) 0.005 g
Ferrous sulfate (FeSO,.7H,0) 0.002 g
Zinc sulfate (ZnSO,.7H,0) 0.002 g
Manganeous sulfate (MnSO_.H,0) 0.001 g
Agar 150¢

Potassium monohydrogen orthophosphate (K,HPO,) 07¢g
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The test medium was sterilized in an autoclave at 121 ©C for 20 minutes. The
medium was then kept in a 100 ml. bottle for use in the next step.

The thm film plasuc of 2.5%5 cm. were atenhzﬁd bydlppmgm 95%
ethyl alcohol for 10 minutes, the samples were then stored for spore inoculation.

4. Inoculation
Sufficient nutrieni=salt aga oured onto the sterile dishes to

provide a solidified agaselayer with am in depth. After the agar
solidified, the medium was jnectlated byes icading 0.1 ml of the fungus spore
suspension (prepared in ¢ the surface of the agar. The plastic
samples were then placedd®r

5. Incubation®f 1atq
The inoculaigd gesf Speciin veradandmcubahadman
incubator at 30 ©C, for 80 jays. ) ngi was recorded after 1

month.
Ghbr
A Polarized 7Eight Microscop #X1l, with camera, Nikkon

dispersibility in the LDPE matrix.

ﬂﬁﬁﬂﬂ]“ﬂﬂ“ﬂﬁ“ﬂﬂ’]ﬂ‘i
quaﬂﬂim UAINYAY

starch granules and their
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