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Fig. 1 FTIR spectra of HDPE and HDPE-g-P( MAH-co-St)
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PRI M MAH FERCRARME, A StR |, 3 80%
HRIN, L AR St g 3 A5 £ B St TR
BN, BRI MAH 1% BE L 6 96 i it ) b
5 KAH IR TE St 290 4 ¢/100g PE &b, B

Table 1 HDPE ( powder) melt grafting in presence of DCP*, MAH
and St
Sample  MAH (g/100g PE) St (g/100g PE) R, of MAH
1 0 0 _
2 4 0 0. 08
3 0 4 —
4 4 2 0.34
5 2 4 0.24
6 4 4 0.39
7 6 4 0.40
8 4 6 0.32

* DCP content fixed at 0.2 g/100g PE
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Fig. 2 Effect of St content on R, (MAH) of the grafted
HDPE

m(MAH) =4 g/100g PE, m(DCP) =0.2 ¢/100g PE
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MEAEINE] 4 ¢/100g PE B, 42 40 535 5] i K
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Fig. 3 Effect of MAH content on R, (MAH) of the grafted

HDPE
m(St) =4 g/100g PE, m(DCP) =0.2 g/100g PE

2.2 MAH-St Z 8{k5t HDPE #i £ ) #48 [x BZ

%2 PGS T DCP 4y HDPE (9 0. 1
wt% ff , MAH-St Xf MFR 3} 5.5 g/10min fj HDPE
RO E AT A S I T A A ) 14 B0

Table 2 HDPE ( pellet) -MAH-St reaction in presence of DCP*

Sample MAH St R, MFR® Tensile strength‘1 Elongation at break Impact strength®
(8/100g PE) (g/100g PE) of MAH"  (g/10min) (MPa) (%) (J/m)

HDPE — — — 5.5 27 800 51

1 3 0 0.02 3.6 27 450 116

2 0 3 — 3.2 25 450 97

3 3 1.5 0. 10 1.8 30 200 71

4 1.5 3 0.20 2.6 28 120 54

5 3 3 0.24 1.3 32 60 49

6 4.5 3 0.27 1.1 29 80 48

7 3 4.5 0.18 2.0 31 50 47

* DCP content fixed at 0. 1 g/100g PE; " Relative graft degree of MAH; °

izod impact strength

2.2.1 St X RN 9 R Kl 4 fz ik
T [ MAH Jl4 % HDPE ) 3 wt% ,DCP I+ Ky
HDPE [ 0. 1 wt% B, St F 28 73 5 % 28 4 ot

Melt flow rate of grafted HDPE;  Tensile strength at yield; © Notched

JE LEAT MFR (98200 72 18] 4 (a) W, 25 St T390
Af, MAH (8 I8 B2 HE )2 5l 38 K1 I s /), H: fie
A H BUAE P o B4R By o ) HE ) LR 24 0 1 LA,
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Fig. 4 Effect of St content on R, (MAH) (a) and MFR

(b) of the grafted HDPE
m(MAH) =3 g/100g PE, m(DCP) =0.1 g/100g PE
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Fig. 5 Effect of MAH content on R, (MAH) (a) and
MFR (b) of the grafted HDPE
m(St) =3 g/100g PE, m(DCP) =0. 1 g/100g PE
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Fig. 6 Effect of St content on tensile strength (a) and
impact strength (b) of the grafted HDPE
m(MAH) =3 g/100g PE, m(DCP) =0. 1 g/100g PE
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Fig. 7 Reactions mechanism of multi-monomer melt grafting of PE or PP
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STYRENE ASSISTED MELT FREE RADICAL GRAFTING OF
MALEIC ANHYDRIDE ONTO HIGH DENSITY
POLYETHYLENE AND PROPERTIES OF THE GRAFT COPOLYMER

LI Yan, LI Ying, XIE Xuming
(Advanced Materials Laboratory, Department of Chemical Engineering, Tsinghua University, Beijing 100084 )

Abstract Free radical melt-grafting of the multi-monomer system of maleic anhydride ( MAH) /styrene (St)
onto high density polyethylene (HDPE) prepared by a single-screw extruder was studied. It was found that the
addition of St monomer could significantly improve the MAH grafting level of the grafted HDPE. With
increasing the St concentration, the graft degree of MAH first increased and then decreased a little. The
maximum MAH grafting degree and the minimum melt flow rate were obtained when the molar ratio of MAH to
St was approximately 1: 1. The higher the graft degree,the smaller MFR value was, suggesting that the grafted
PE chains induced intermolecular entanglements. The mechanical properties of the grafted polymer with the
addition of small portions of St monomer were better than those of the neat HDPE in this case. The mechanism
of the multi-monomer melt grafting HDPE system was also discussed. It was proposed that MAH and St
interacted and copolymerized with each other in the melt grafting system. The grafting of St-MAH copolymer
(SMA) onto HDPE greatly increased the grafting degree of the grafted HDPE. When the amount of St is larger
than MAH, St would be first grafted onto the PE backbone, inhibiting the grafting of SMA. Besides, the cross-
linking of PE was well depressed due to the increase of graft degree in the multi-monomer melt grafting
systems. And no obvious gel was obseved in the reflux process.
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