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Abstract: In our previous study, we investigated the performance of a PP grafted with maleic anhydride (MA) and sty-
rene (PP-g-MA-St) as compatibilizers in PP/clay nanocomposites. We found that the incorporation of styrene prevents
molecular weight reduction of the PP main chain upon high loading of a radical initiator for high graft degree of MA.
The compatibilizers (PP-g-MA-St) thus obtained show good compatibilizing performance in PP/clay nanocomposites for
both stiffness and toughness. In this study, we investigated the crystallization behavior of the PP-g-MA-St. In previous
study, we fabricated PP-g-MA-St with high MA loading. PP-g-MA-St with high MA becomes more brittle. In this study,
more tough PP-g-MA-St with reduced MA loading was prepared and the compatibilizing effect of the PP-g-MA-St thus
prepared was evaluated. [zod impact of PP/clay/PP-g-MA-St nanocomposites was measured at 25 and -10 °C. Izod impact
strength was highest at the 10 wt% of compatibilizer (PP-g-MA-St) and 0.5 phr of MA loading.

Keywords: PP/clay nanocomposites, PP-g-MA-co-styrene, melt grafting.
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Figure 1. (a) FTIR spectra of PP-g-MA-St for the selective sam-
ples; (b) peak ratio of 1784 cm/1377 cm™ of PP-g-MA-St.

1856 cm oA vt F= w= MAdY A8k -C=02] ti
2 WA stretchingollA 719138F 2 EY Avfolr), B
FTIR ¥ =4 MAoIA] 7]Q181= 1784 em'e] ¥|3E -CH;
oAl 7118k 1377 em™e] | AZE YiE %S Figure 1(bell Y+
BRlth. 1784/1377 Bl PPoll 2 ZEF MAS] 42 Yet
Wtk & = Stk FUE MA9] o] solgdss 12E
H MA9] o] 5ot A& &  SUth E3 22 MAFY
FollMe FEFAI SEjR] FRAge] soldrs Y=
EE MA ¥o] sold As & :

Figure 2¢| PPS] maleation Al A= o= &zl
HIE FSA ] F2E UERiTH” 2Bl
503 T EAIZ wle MAZ} shYE FARE] A

Polymer(Korea), Vol. 41, No. 6, 2017



958 &g - Axst
PP-g-MA PP-g-MA-St
CH3 CH3 CHj

i

(]
O
T
N

JeYoNge)
2 7,
0-0

Figure 2. Schematic structure of PP-g-MA and PP-g-MA-St.
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Figure 3. DSC cooling thermograms for PP-g-MA and PP-g-MA-
St. Samples were heated to 180 °C (heating scan) with a heating rate
of 20 °C/min, stayed at 180 °C for 3 min and cooled to 30 °C (cool-
ing scan) with a cooling rate of 20 °C/min.
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Table 1. Thermal Properties from DSC Experiments for PP-g-
MA and PP-g-MA-St

Samples T. (°C) T AH, (J/g) t, (min)
Pristine PP 119.4 166.0 75.5 14.8
PP-g-MAl 118.8 161.3 82.3 6.9

PP-g-MAI1St0.5 119.4 161.7 78.3 -
PP-g-MAIStI 119.7 162.3 80.6 5.4
PP-g-MA2 120.0 161.7 71.4 49
PP-g-MA2St1 121.5 162.7 82.7 -
PP-g-MA2St2 122.0 163.1 843 3.1
PP-g-MA4 122.1 162.0 82.8 2.7
PP-g-MA4St2 1239 163.0 78.5 -
PP-g-MA4St4 125.1 163.6 76.9 1.7
PP-g-MAG6 121.2 161.2 79.9 35
PP-g-MAG6St3 125.7 162.9 87.5 -
PP-g-MAG6St6 126.7 163.6 81.5 1.0

T.: Non-isothermal crystallization peak temperature, T,: Melting
temperature, AH,,: Heat of melting, #,,: Isothermal crystallization half
time at 130 °C.
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Figure 4. Optical micrographs of isothermally crystallized PP-g-
MA-St. The crystallization temperatures were 8 °C above T for
each samples indicated in Table 1. Time after the initiation of the
isothermal crystallization experiments was 30 s.
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Figure 5. Melt flow index of PP-g-MA and PP-g-MA-St at 230 °C,
2.16 Kg.
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Figure 6. Izod impact strength of PP/clay/PP-g-MA-St/elastomer
(36/9/40/15) nanocomposite at room temperature.

Table 2. Tensile Properties of PP/Clay/Compatibilizer (PP-g-
MA or PP-g-MA-St) Nanocomposites. Compositions for the
Composites are PP/Clay/PP-g-MA or PP-g-MA-St/Elastomer=
36/9/40/15 by Weight

Sample TS (MPa) TM (MPa) EB (%) d (nm)
Pristine PP 227 610 859 -
PP-g-MAO0.2 233 603 835 2.54

PP-g-MAO02St0.1  24.6 615 1076 -
PP-g-MA0.2St0.2 245 599 1113 2.68
PP-g-MA0.2St0.4 246 638 1117 -
PP-g-MAO.5 24.0 630 730 227
PP-g-MA0.5510.25  23.0 526 580 2.36
PP-g-MA0.5S10.5  24.0 620 543 251
PP-g-MAO.5St1 24.6 648 1066 2.67
PP-g-MAO0.8 232 494 406 3.16
PP-g-MA0.8S10.4 244 568 312 -
PP-g-MA0.8S10.8  24.6 619 610 331
PP-g-MA0.8St1.6  25.1 670 1026 -
PP-g-MAl 24.4 593 551 2.38
PP-g-MA1St0.5 245 580 653 2.65
PP-g-MA1St1 245 633 613 2.80
PP-g-MAI1S®2 25.0 638 839 3.07

TS: Tensile strength, TM: Tensile modulus, EB: Elongation at break,
d: d-spacing calculated by Bragg’s law from 20 in small angle XRD
data.
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Table 3. Tensile Properties of Compatibilizer (PP-g-MA or PP-g-
MA-St)/Clay Nanocomposites. Compositions for the Composites
are PP-g-MA or PP-g-MA-St/Clay=95/5 by Weight

Sample TS (MPa) TM (MPa) EB (%)
PP-g-MA0.2 225 531 179
PP-g-MA0.2510.3 25.8 492 480
PP-g-MAO0.5 24.4 568 26.4
PP-g-MA0.5510.75 33.9 675 44.8
PP-g-MAO0.8 25.8 611 17.6
PP-g-MAO0.8St1.2 31.5 626 41.0
PP-g-MAL 242 519 28.8
PP-g-MAI1St1.5 337 699 29.9
PP-g-MA2 29.2 672 13.0
PP-g-MA2St3 34.0 765 16.2
PP-g-MA4 27.0 601 7.9
PP-g-MA4St6 32.1 610 123
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Figure 7. Izod impact strength of PP/clay/PP-g-MA-St/elastomer

(66/9/10/15).
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Figure 8. Izod impact strength of (a) PP/clay/PP-g-MA-St/elasto-
mer (66/9/10/15); (b) PP/clay/PP-g-MA-St/elastomer (71/9/5/15)

nanocomposite at -10 °C.
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