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Fig. 1  Grafting of MPP with PEG-OH by esterification
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Table 1 The reaction conditions and the graft ratios of MPP PP ’ PP_g-PEG 1792 em
Functional group Molecule weight ~ Molecule  Graft ratio of MAn MPP
ratio of MPP PEG of PEG-OH  weight of MPP PEG % pp
14 6 750 5000 5.23
14 9 750 5000 11.29 MPP
14 12 750 5000 34.9
14 18 750 5000 35.8 PP-g-PEG
14 24 750 5000 25.1
11 24 750 5000 10.6 1105
12 24 750 5000 17.1
13 24 750 5000 25.2
16 24 750 5000 25.4 500 1000 1300 2000
14 12 750 9000 9.73 Wavenumber (cm™)
14 12 750 15000 5.34 Fig. 2 FTIR spectra of MPP and PP-g-PEG
14 12 1000 5000 16.8
14 12 6000 5000 21.4 2.3 PP-g-PEG 'H-NMR
3 PEG 25.1%  PP-g-PEG
2.2 FP-g-PEG IR 'H-NMR 0.88 1.25 1.57
PP
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Fig. 3 '"H-NMR of PP-g-PEG PEG content 25.1 wt%
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MPP PP 17  CH,CHO PEG
Table 2 Structural parameters calculated for PP-g-PEG
) . PP unit PEG unit Side chain of
Sample PEG content wt% M, of PP M, of PEG
per side chain of side chain each PP molecule
PP-g-PEG1 7.1 5000 750 233.7 17.0 0.509
PP-g-PEG2 25.1 5000 750 53.3 17.0 2.233
PP-g-PEG3 35.8 5000 750 32.0 17.0 3.719
PP-g-PEG4 16.8 5000 1000 117.9 22.7 1.009
PP-g-PEG5 21.4 5000 6000 524.7 136.4 0.2268
PP-g-PEG6 9.73 9000 750 165.7 17.0 1.293
PP-g-PEG7 5.34 15000 750 316.5 17.0 1.1284
2.4 PP-g-PEG TG 100
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PEG-OH PEG ob L T—See
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280°C PP Fig. 5 TGA thermograms of MPP and PP-g-PEG in air
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“8" 35.8% and 7.1% respectively curve c¢ is MPP
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Fig. 4 TGA thermograms of MPP and PP-g-PEG in N,
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Fig. 6 DSC melting thermograms of MPP and PP-g-PEG
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3 PEG pP
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Table 3 DSC cooling temperature and crystallinity of PP-g-PEG
PEG content AH, Crystallinity " T, T,
Sample M, of PP M, of PEG .
wt% J/g % C C
MPP — 5000 — 133.8 64.0 148.9 106.5
PP-g-PEG8 7.1 5000 750 124.3 59.5 148.0 105.3
PP-g-PEG9 25.1 5000 750 123.4 59.0 147.9 106.5
PP-g-PEG10 35.8 5000 750 144.2 69.0 147.4 105.3
PP-g-PEG11 9.7 9000 750 89.89 43.0 147.3 111.1
PP-g-PEGI12 5.3 15000 750 95.49 45.7 148.9 114.3
PP-g-PEGI3 6.7 5000 2000 81.7 39.1 150.4 110.33
PP-g-PEG14 21.4 5000 6000 97.17 46.5 150.36 113.78
* Crystallinity of the PP phase compared to 209.08 J/g 2
2.6 PP-g-PEG PP
PP-g-PEG 1103 ¢m™
pp 1103 em™
R R
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Fig. 7 Surface modification of PP with PP-g-PEG
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SURFACE MODIFIER FOR POLYPROPYLENE
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Abstract A novel macromolecular surface modifier a polypropylene-grafied-poly ethylene glycol copolymer was

synthesized by coupling of polypropylene containing maleic anhydride with monohydroxyl-terminated poly ethylene

glycol .The effects of reaction conditions on the graft reactions were studied. The copolymers were characterized by

IR '"H-NMR TG and DSC. The results indicated that the graft reactions were hindered by increasing the molecular

weight of PP or PEG. The graft copolymer had a lower crystallization capacity as compared with pure PP. The thermal
g g poLly ry pacity P: p

stability of PP-g-PEG decreased with increasing the content of PEG or the molecular weight of PEG. The copolymers

were used to blend with polypropylene to modify the surface hydrophilicity of the products. The results of ATR-FTIR
showed that PP-g-PEG could diffuse preferably onto the surface of the blends and be suitable as an effectual

macromolecular surface modifier for PP.

Key words Surface modification Polypropylene Graft copolymers ATR-FTIR





