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Z=5: Copper() chloride} ol AlGe] gl7F=2}2] Cu—amine complex S A3+ T4 2 6—dimethlyphenol
(DMP) & AF8ls3ks 5sto] poly (2,6—dimethyl—1,4—phenylene ether) (PPE) & AZsISiT S3Egol loA
DMP9} Zulje] vl&, TRkt 2j7i= 9 H7E=A 2,4,6—trimethylphenol (TMP) €] 3 & of2] kg WH5E2] &
TS FAESA, G, 9 A 534S FE ZARISIcE DMPE] ARslsgtel] ARg-l thest Cu—amine S
system?] TS H|wEl] 91519 oxygen—uptake AE-S AABINICE B8t #|12H PPES] EDTA 84S AM-
sk 2gA) WRE s3] ZEREml A7 PPES] & P9 el nXl= &3 TGAE F3ll 188l

Abstract: Poly (2,6—dimethyl—1,4—phenylene ether) (PPE) was synthesized by oxidative polymerization
using various Cu(I) —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 yield 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.(mol) M,(X10% M, (x10% PDI  Yield(%)
20:1 182 293 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 O absorbed(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 84
Methylimidazoe 38 6.5 24.7 1.54 44
T Vent
I:IFIow meter
Leveling bulb

Regulator

Gas buret

Figure 1. Apparatus for oxygen—uptake measurement.
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Figure 2. "H NMR spectrum of PPE.
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Figure 3. FTIR spectrum of PPE.

Eg|H, #3548 A33, 2011

a1, 4.5 ppmelA A} D] hydroxyl(—OH) 4 J3E
nlekslA] B2 4= 9l9irk Figure 3] FTIRES-E]= 1150 cm ™
2o Y= ClHZ 15, C-0-C, 54 Sl s e1E 4
9L, 3350 cm ™" ol R R —OH F4= =g} 1600 cm ™' -
2] phenyl group % 2950 cm™ ! ¥2¢] CH 4= 1]3 S9] £4
WERRE PPES] 727} IRIE I

Table 1o T2 Fuo] = vl&S WIAZE W] 53 27
2 Yehfglstl 2 vlgo] 20:1~50:1 Mol wlwd aAe
o] PPE7} §/3=|9l0m Fnlj2] o] 7RAgte) wet wxlgo] Fhast
A% & 8tk e A EAkE FE S (polydis—
persity index, PDD+ thek 1.6~1.82] 7k vERSITh

Table 29} Figure 4°f t}kst Cu—amine A28l thala] obA
A%3t oxygen—uptake AEE Fall A2 FENRS Ao} AR A
ol mE 2k F A8 22 VERSISE WA pyridine ¥} mor—
pholine ] 73-¢- §kg- Al&} 27| 9itvtel] AbrE 48] F3PA] 1t
So] A= AL <ok = 9lom of wet w50 Hert F25] =
7hele Zhe w4 QUlek €A DBA S} methylimidazole ] 739
H| WA AA7E XA8] FrEle 2k AR S Iglom, ol vk
5 C= A SRR Q9T GPCE AR A= &7 A,

o r|r

[e)

‘54
o

5 Fe) 10 SEAIY) BRI vjEliAIE Bklst 4= 3l
). wEbr, oxygen—uptake A3 O ZHE tiERQl FuEdS v
18 2= glglom, ofg] opl eRt= 74e- pyridine®] 7FE &

o] 93RS o = Uik

Scheme 19] F3MES-A3 T3S B3l & 84 = T8 vA
Uz oJsld PPE:= wA|Q] DMPO] Akslzrd sjolla] Adeic)z
@] phenoxy radical®} para—$X]2] benzene radical =7H7+2]
C—0 coupling °ll 23l 22} Ak&0] et Erk TMP+ #ks<]
2, 4, 6 X7} BF methyl7 |2 X|3kE0] Qe SERA, 5, e
o] —OHell t3l] para—1*]7} methyl”]= blocking=le] 1o 55
1S WIAYUF A C—0 coupling W& =7 F 224 PPE $dut
$9] WA A RA Eke g Aoz 7hE <tk

Scheme 201 =A13F vl o] TMP &4) slolld] Z3|9] 31z o

2
I
}

32

d
P

L
O_u%“

120+
100- NN
.
/: g st
80 o / Ca a—h—h

A
60 /‘/A
¥
Y
T
0

Oxygen absorbed(mL)

S Sy
vf_‘__—vrf" u
—

40/:/‘ /‘
i //'/

0

20 30 40
Time(min)

0 1

[—m—Pyridine —#—Morpholine —A—DBA —¥—Methylimidazole |

Figure 4. Oxygen—uptake measurement for various amine ligand
systems.
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Scheme 2. Synthesis of TMP—modified PPE.

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 17.5 30.9 1.76 52
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Figure 5. GPC chromatograms of PPEs with various TMP contents.
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Figure 6. Effect of TMP ratio on the molecular weight and poly —
merization yield.
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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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