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Abstract: Poly (2,6—dimethyl—1,4—phenylene ether) (PPE) was synthesized by oxidative polymerization
using various Cu(D) —amine catalyst system. The effects of catalyst/monomer ratio, different amine ligand,
and the content of 2,4,6—trimethylphenol (TMP) additive on the polymer vield and molecular weight were
investigated by using gel permeation chromatography. The catalytic activity of various Cu~amine systems
on the 2,6—dimethylphenol (DMP) polymerization was monitored and compared each other through
oxygen—uptake experiment. In addition, the effect of catalyst removal using aqueous EDTA on the thermal
stability of the prepared polymer was elucidated by thermogravimetric analysis.
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Scheme 1. Synthesis of PPE by oxidative coupling of DMP
monomer.
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Table 1. Effect of Monomer/Catalyst Mole Ratio on the Poly-
merization

Monomer : Cat.(moD) M (x10% M, (x10% PDI  Yield(%)
201 182 293 1.61 88
33:1 107 184 1.71 92
50:1 32.3 58 1.79 87
66 1 3.5 6 1.71 trace

Table 2. Effect of Various Amine Ligand in Catalyst System on
the Polymerization

Ligand  Opabsorbed(ml) M(x10%) M,(x10% PDI Yield(%)

Pyridine 105 107 184 1.71 89
Morpholine 93 52.2 86.3 1.51 90
Dibutylamine 80 15 23.2 1.65 34
Methylimidazoe 38 6.5 247 1.54 44
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Figure 1. Apparatus for oxygen—uptake measurement.
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Figure 3. FTIR spectrum of PPE.
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Table 3. Effect of TMP Content on the Polymerization

TMP(%)  My(x10% M, (x10% PDI Yield(%)
0 107 184 1.71 89
1 44 73.8 1.68 88
2 23.2 40.7 1.76 86
3 20.1 40 1.99 73
4 175 30.9 1.76 52
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Figure 8. GPC chromatograms of PPEs with various TMP contents.
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Figure 7. TGA thermograms of PPEs! the effect of catalyst
removal.
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Figure 8. DSC thermogram of a typical PPE.
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