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Abstract: Polypropylene (PP)/montmorillonite (MMT) nanocomposites were prepared by melt mixing methods. MMT
modified by dimethyl hydrogenated tallow 2-ethylhexyl ammonium (Cloisite 15A) was used. Polyolefine oligomer with
telechelic OH groups was used as a compatibilizer. The degree of dispersion of MMT in the nanocomposites was measured
by X-ray diffractometer and transmission electron microscope (TEM) images. MMT was well exfoliated when the
contents of compatibilizer was 25 phr. The thermal stability that observed by thermogravimetric analysis (TGA) increased
with the contents of MMT increased up to 5 phr. The complex viscosities and storage moduli of PP nanocomposites
enhanced as the contents of compatibilizer decreased and those of MMT increased.

K eywor ds: nanocomposite, PP, montmorillonite, compatibilizer, polyolefine oligomer.
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Table 1. Various Compostions of PPPIMMT Nanocomposites

Sample PP Compatibilizer MMT
P90/C10/M5 90 10 5
P80/C20/M5 80 20 5
P75/C25/M1 75 25 1
P75/C25/M3 75 25 3
P75/C25/M5 75 25 5
P75/C25/M7 75 25 7
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Figure 2. TEM photographs of PP nanocomposites; () PS0/C10/MS5, (b) PS0/C20/M5, and (c) P75/C25/M5.
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Figure 1. XRD patterns of MMT and PP nanocomposites.
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Figure 3. XRD patterns of MMT and P75/C25 nanocomposites with
variousMMT contents.
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Figure 4. TEM photographs of P75/C25 nanocomposites with various
MMT contents. (&) 1 phr, (b) 3 phr, (c) 5 phr, and (d) 7 phr.

of AR NEE MMTE] &2 dEw 5 457 88 7H Al
7kl Foll oJ&f HalEo] MMT & hoz olghE|9ly] witol =
7+ A7) gold Aoz sXEn®

XA 34 997} Fgure 29] TEM AR O 2 1RE] Ag3iA1e] 3
o] 7k MMTE 71381 PPl Bl Jel7t Hat S71sk3
o, A9lel FHR dolde Ak AR FIF )

Figure 3%} 40l 422|9} J-8-8kA|2] 2AIRE 75252 143 A
Blol A MMTS] &8 W3ia 71 Az B XA 3
A oAb 7 TEM ARRLS Z12) eI Fgure 3.2 5] MMTS]
S FaekA BE 2o UnSgAE 3187 2 =284
ERtd MMTS] (001) =7} ARbRIT 224, 5 phr o) /d-& ARE-sh
o A3 =B3AE 2 9=44 FoA Yehd Al2e 3=}
Yelhon, Fgure13} 5U3 9902 sjajed 4= gk

X2 314 e} Fgure 49 TEM ARFICZRE] MMT] o
S7FESE MMTE 71491 Profl dhe] o= 4bele Felvt Hak &
7¥slgint ole} e Aifi= MMTE] gao] S71glel wat -85
Aol vlgo] Hap 7FAsy] wiiEelh,

e, MMTO] A1 dheje] ALE XA Sd9vls TEM A}
Aoz AFssh= A Brbsslolon, &% o w3t A4
83 o) go|rh.

32PP/MMT Lt =25H|Q] QoA

At S4F F7)33EC] MMTE 247 A28 Y884
= dergAo] Frketia 4EA AUk Figure 59 6 PP 24

=

100
\ —FPP
- — -P90/C10/MS5
80 | \ - - P80/C20/M/5
V| —-=-p75/C25/MI5
g eof
=
2
] 40
=
20
0

0 100 200 300 400 500 600 700 800
Temperature(C)

Figure 5. TGA thermograms of PP and PP nanocomposites with various
compositions.
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Figure 6. TGA thermograms of PP and P75/C25 nanocomposites with
variousMMT contents.
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Table 2. Thermal Propertiesof PPPIMMT Nanocomposites

Sample Temperature at 5% weight loss(C)

PP 393
P90/C10/M5 434
P80/C20/M5 431
P75/C25/M1 433
P75/C25/M3 428
P75/C25/M5 428
P75/C25/M7 419
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Figure 7. Complex viscosity vs. angular frequency for PP and PP nano-
composites.
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Figure 8. Complex viscosity vs. angular frequency for PP and P75/C25
nanocompositeswith various MMT contents.
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Table 3. Low-Frequency Sopeof G’ vs. o for PP and PP/MMT Nano-
composites

Sample G

PP 1.18
PO0/C10/M5 047
P80/C20/M5 0.76
P75/C25/M1 1.06
P75/C25/M3 0.87
P75/C25/M5 0.66
P75/C25/M7 0.55
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