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ABSTRACT: For the graft copolymerization of vinyl monomers onto reactive polyolefin (RPO)
which is copolymer of propylene and nonconjugated diene, the graft yield increased with initi-
ator and monomer concentration. With increasing the reaction time, the graft yield increased
to become constant. The change of graft efficiency exhibited a similar tendency to that of
graft yield. For the study of blends of isotactic polypropylene (iPP) with polystyrene (PS),
poly(methyl methacrylate) (PMMA) or Nylon 6 by using the graft copolymer as
compatibilizer, it was found that iPP/RPO-g-PS/PS, iPP/RPO-g-PMMA/PMMA and iPP/
RPO-g-poly(acrylic acid) (PAA)/Nylon 6 blend systems exhibited improved compatibility.
But, in iPP/RPO-g-PAA/PMMA blend system, the graft copolymer was not effective
compatibilizer.
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Table 1. Basic Data of Polymers Used in Blend
polymer maker T,(T) T.(C) remark

iPP KPIC 1589 1068 M,=220000
PS  Cheil Industries - - M,= 35000
PMMA LG Chemical - - M,= 85000

Nylon6 Hyosung T&C 2209 1656  M,= 23000

Adams W' ola) Faict.
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Figure 1. '3C-NMR Spectrum of RPO,

Table 2. Graft Yield and Graft Efficiency of St
Grafting on RPO for Different BPO Concentra-
tions

sample BPO graft yield  graft efficiency
(mmol/L) (wt%) (wt%)

St-1 210 00 0.0

St-2¢ 70 02 04

St-3° 140 46 39

St-4¢ 210 72 54

Reaction Condition : [St]=0.5 mol/L, 80 C, m-xylene, 3h.
“ Base Polymer : iPP (1.0 g), M,,=220000.
¢ Base Polymer : RPO (1.0g), C=C content in RPO : 3.0 mol%.
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Table 3. Graft Yield and Graft Efficiency of
MMA Grafting on RPO for Different BPO Con-
centrations

samole BPO graft yield  graft efficiency
’ (mmol/L) (wt%) (Wtth)
MMA-1° 210 00 0.0
MMA-2} 7.0 2.7 26.2
MMA-3¢ 140 116 434
MMA-4¢ 210 156 492

Reaction Condition : [MMA]= 0 5mol/L, 80 °C, m-xylene, 3h.
¢ Base Polymer : iPP (1.0 g), M= 220000.
b Base Polymer : RPO (1.0g), C C content in RPO : 3.0 mol%.

Table 4. Graft Yield and Graft Efficiency of AA
Grafting on RPO for Different BPO Concentra-
tions

sample BPO graft yield  graft efficiency
{mmol/L) (wt%) (wt%)
AA-1° 210 108 1.9
AA-2? 70 952 415
AA-3 140 9%.5 495
AA-4 210 979 552

Reaction Condition : [AAJ=0.5mol/L, 80 C, m-xylene, 2h.
¢ Base Polymer : iPP (1.0 g), M., = 220000.
b Base Polymer : RPO (1.0 g), C=C content in RPO : 3.0 mol%.
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Figure 2. Effect of monomer concentrations on graft
yield and graft efficiency : 80 C, [BPO]=21.0 mmol/
L, 3h.
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Figure 3. Effect of reaction time on graft yield and
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Figure 4. DSC thermograms of RPO(a) and RPO-g-
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(b}

Figure 8. SEM micrographs of iPP/RPO-gPS/PS
blends : graft yield of RPO-g-PS=72wt%, blend
ratio (wt%) ; 70/0/30 (a) (x500), 60/10/30 (b) (x500).
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(b)

Figure 9. SEM micrographs of iPP/RPO-g-PAA/
Nylon-6 blends : graft yield of RPO-gPAA=1549
wit%, blend ratio (wt%}; 70/0/30 (2) (< 1000), 60/10/
30 (b) (< 1000).
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(b)
Figure 10. SEM micrographs of iPP/RPO-gPAA/
PMMA blends : graft yield of RPO- gPAA =1549
wt%, blend ratio (wt%) ; 70/0/30 (a) (x500), 60/10/30
(b) (x500).
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Figure 11. SEM micrographs of iPP/RPO-g-PMMA/

PMMA blends : graft yield of RPO- gPMMA = 15.6

wt%, blend ratio (wt%) ; 60/10/30 (a) (x500), 60/10/
b) ( < 3000).
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