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Grafting of Polypropylene with Ternary Monomer Assisted by
Supercritical CO,

Wang, Jian* Ran, Yuxia Zou, Enguang Dong, Qun Wang, Hongliang
(Chemistry and Chemical Engineering College, Daging Petroleum Institute, Daqing Heilongjiang 163318)

Abstract Polypropylene (PP) was swelled with a solution of monomers in supercritical carbon dioxide (SC
CO,), and was grafted with acrylic acid (AA), methyl methacrylate (MMA) and maleic anhydride (MAH)
via free radical polymerization leading to PP-g-(AA-MMA-MAH). During monomer selection, combination
of soft monomer and hard monomer was used in order to tune flexibility of grafted polymer. The effects of
different experimental conditions such as impregnation conditions, reaction conditions and ratio of mono-
mers on grafting reaction were studied. The results indicated that the maximum grafting degree and grafting
efficiency of PP with AA, MMA and MAH reached 4.31% and 71.83% respectively under the optimal
swelling conditions at 7.74 MPa and 47 ‘C for 5 h, and reaction conditions at 75 ‘C for 3 h. After being
grafted, the monomers were uniformly distributed in the PP substrate; the water contact angle of the grafted
PP decreased, indicating the improvement of hydrophilicity; thermal stability of the product was improved

because of introducing the grafted monomers.
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Figure 1 Effect of the swelling temperature on grafting reaction
ps=38.02 MPa; t,=4 h; T,=80 C; ,=2h
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Figure 2 Effect of the swelling pressure on grafting reaction
T,=47 C;t,=4 h; T,=80 'C; ,=2h
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Figure 3 Effect of the swelling time on grafting reaction
ps=17.74 MPa; T,=47 C; I,=80 C; ,=2h
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Figure 4 Effect of the reaction temperature on grafting reaction
T,=47 C; t;=5h; ps=7.74 MPa; t,=2 h
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Figure 5 Effect of the reaction time on grafting reaction
ps=7.74 MPa; T,=47 C; t,=5h; T,=75 C
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Table 1 Effect of the monomer proportion

WaAA - WMMA - WMAH GP/% GE/%
4101 33 55
3:2:1 2.93 48.83
3:1:2 1.9 31.67
2:3:1 1.55 25.83
2:2:2 1.45 24.17

“7,=40 °C; Py=7.74 MPa; t,=5 h; T,=80 C; t,=2 h.
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Figure 6 FTIR spectra of virgin PP and grafted PP
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Figure 8 DSC thermographs of virgin PP (a) and PP-g-(AA-
MMA-MAH) samples (b)
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Table 2 Related parameters of virgin PP and PP-g-(AA-
MMA-MAH)
Sample T,/ C AH,/(Jog™h C/%
PP 164.7 93.5 44.74
Grafted PP 163.8 92.1 44.07
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Figure 9 SEM images of surface of virgin PP (a), inner of vir-
gin PP (b), surface of grafted PP (c), inner of grafted PP (d)
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