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Abstract: The reactive modification of low-density polyethylene (LDPE) with glycidyl methacrylate (GMA) was con-
ducted by a batch mixer in the presence of carbon nanotubes (CNT). The contents of CNT were varied from 0.25 to
1.5 wt%. It was found that the grafting efficiency of GMA onto LDPE was improved by increasing CNT content up to
1 wt%. It was conjectured that the enhanced grafting efficiency is owing to the stabilization of LDPE radicals bonded
to CNT by the conjugation structure of CNT, which then facilitates the reaction with GMA. The complex viscosities and
storage moduli of the modified LDPE were also increased with the content of CNT up to 1 wt%. When various mixing
times and motor speeds were applied, the grafting efficiency was more influenced by the motor speed than the duration
of melt mixing, which reflects the importance of mixing in the CNT assisted modification of LDPE with GMA.
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Figure 1. Thermal degradation behavior of (a) LDPE; (b) GMA.
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Figure 2. Effect of CNT concentration on the degradation behavior
of GMA grafted LDPE.
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Figure 3. FTIR spectra of GMA grafted LDPE with CNT.

Table 1. Effect of CNT Content on the Absorbance Ratio of
GMA(A,73)/LDPE(A 365)

Al730/A1368

LDPE-g-GMA-CNT(0 wt%) 0
LDPE-g-GMA-CNT(0.25 wt%) 0
LDPE-g-GMA-CNT(0.5 wt%) 0.110
LDPE-g-GMA-CNT(1.0 wt%) 0.185
LDPE-g-GMA-CNT(1.5 wt%) 0.175
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Table 2. Effect of Mixing Time on the Absorbance Ratio of
GMA(A1730)/LDPE(A 133)

Mixing time (min) Ai730/ 41368
5 0.196
10 0.185
15 0.169
20 0.257

Table 3. Effect of RPM on the Absorbance Ratio of
GMA (A,73,)/LDPE(A 365)

RPM Arz30/Ai36
40 0.000
60 0.185
90 0.313
120 0.417
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Figure 4. Complex viscosity as a function of angular frequency for
LDPE modified with GMA and various contents of CNT.
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Figure 5. Storage modulus as a function of angular frequency for
LDPE modified with GMA and various contents of CNT.
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Figure 6. Tan ¢ as a function of angular frequency for LDPE mod-
ified with GMA and various contents of CNT.
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