CHAPTER III

EXPERIMENTAL PROCEDURE

3.1 Materials

3.1.1 Polypropylene (PP)

HMC polymer Co., Ltd. was usedaltshad melt {lofemfEofi4 dg/min and density 0.9
glem’.

3.1.2 High Density

Injection grade high @€ns olyetiylene | olen R1760), from Thai

\'1

Petrochemical Industry Publi€ Cgt. elt flow rate of 6 dg/min

and density 0.957 g/em’.
Y izeaa
3.1.3 Low Density Polyethyiene{LDE
F BN
Injection grade I3 ;_-"""""“““**"ﬁ '''''''''' - i hai Polyethylene
.914 g/cm3.

Co., Ltd. was used. It had ! ;

e YEWEn

Cast film grade linear Low Density Polyethyleag, (1221G1), framy The Dow
crmi®) WA IR LAAT IR B

3.1.5 Reclaimed Tire Rubber (RTR)

Reclaimed tire rubber (RTR) with particle size distribution of 500-600 pum
was purchased from Union Commercial Development Co., Ltd. The RTR comprised

of 67.57% rubber, 25.35 % carbon black and 7.08% residue.
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3.1.6 Crosslinking Agents and compatibilizer

Crosslinking agents and compatibilizer used in this work were obtained from

various suppliers as shown in Table 3.1

Table 3.1 Source of materials

Materials Company
Sulphur (S) Merck
Tetramethylthiuramdisulfide ( Fluka
2-Mercaptobenzothiazole (MI .y j‘ ‘\“_& Fluka
Zinc oxide (ZnO) ///m [‘{? : \ Merck
Stearic acid ‘\. . Merck
Maleic anhydride (MA) Merck

Dicumyl peroxide (DCP) Fluka

Maleic anhydride grafted pol§prg Dupont

(MZ203D)
Maleic anhydride grafted polyethijlengtie Dupont
e
(MB226D)
3.2 Instruments ;, : .":‘
] . )
3.2.1 Two Roll l LAB TECH (Engme Company

i Elﬁlﬂ’ﬂ DENINENT

3.2.4 Tensile Tester, Universal Festing Machipg,

A RARAIRURIIRHAR B
3.2.8 Differential Scanning Calorimeter, Mettler Toledo Star S.W.7.01
3.2.7 Scanning Electron Microscope

3.2.8 Rotational Rheometer, Rheometric Scientific Model ARES
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3.3  Experimental Procedure

3.3.1 Blend preparation
Reclaimed tire rubber (RTR) was well melt mixed with thermoplastic (PP,

HDPE, LDPE, LLDPE) at different composition (RTR/thermoplastic 30/70-70/30) on
two-roll mill (temperature of the front and back 175°C and 180°C for PP, 110°C and

115°C for LDPE, 135°C and 140°C for PE). In all case, thermoplastic was
melted first for 2 min before the a er 10 minutes of mixing,
one type of vulcanizing agent A/DEP, ém consisting of sulphur
and MA/DCP) and compatibidi ing fo ot iven in Table3.2, were
added and allowed to mix heeted out on the mill.
They were then compressi 0 rn;_‘ cic draulic press for 5
minutes (temperature and prgéSu PP, 150°C and 30.6
Kgf/em?® for LDPE, 190°C an A ( PE) and subsequently
iy

cooled under pressure by water girc

Table 3.2 Recipes of vulcanization : n system
A%
Ingredients
Sul] Compatibilizer
ZnO 5 - 5 _
Stearic acid 2 ¢ ? " nAe -
O RHHEIRERTREANT
TMTD Y 1.5 1 s o
Sulphur aw Iaqr itl;]jlih Ilf? ?I Ia_zl
MA L I 2 T o
DCP - 0.4 0.2 -
MB226D - - - 10(HDPE),
I1(LDPE, LLDPE)
MZ203D - - - 0.3 (PP)




47
3.3.2 Measuring Notch-Izod Impact Strength

The impact properties were measured according to ASTM D256. Impact
specimens had dimensions of 63.5 by 1.27 by 3 mm. The results are reported in Kg-

cm/cm notch unit.

332 Measufing Tensile Strengt}

Tensile strength measurcient s cHorflied” on dumbbell specimens at

ambient temperature accordind ¥ ASTI D4 19 usiIgURIVETSal testing machine.

Samples were cuts 180 X1a ameter and 0.3 cm
thickness, then weighed acc fore b ) BrSeC 0 toluene. The samples
were kept in a dark place for 7 daygfat Todsm femperaturés EXcess liquid on the surface

g

and weighed quickly.

3.3.4 Thermograyir
07 ~

Thermogravimetric :l alysis was ‘earried" OU omO to 850 °C with a

programmed heating rate of #0eC/min in nitroggn atmosphere with the help of a

Perkin Elmer Peris @Ixuﬂgmaﬂmgmﬁ’] n ‘j
SQRABIAT RN A

Differential scanning calorimetric studies were carried out using Mettler

Toledo Star SW7.01 differential scanning calorimeter. The scans were taken in the

temperature range from -80 to 160 *C with a programmed heating rate of 10°C/min.

Glass transition temperature, melting temperature and degree of crystallinity were

recorded.
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3.3.6 Scanning Electron Microscopy (SEM)

SEM photomicrographs of fractured surface were taken in a scanning electron
microscope (SEM) in order to investigate the morphology of various blend systems.
The fracture surfaced samples were immersed in liquid nitrogen and gold-coated prior
to SEM study.

3.3.7 Rheological Studies

és

uSing Scientific model ARES

Rheological behavior of the Bl&;
rheometer, parallel plate and plaie*lie6i er 25.mm, gap between plate 1

/,
mm., strain 5% and temperatug ‘f’/' PE, 115°C for LDPE and

180°C for PP.

ﬂ’lJEJ’JVIEW]?WEI"Iﬂi
amaﬂnimum'mmaﬂ
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