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Atom Transfer Radical Polymerization of methyl methacrylate using iminopyrdineiron
complexes immobilized into fluorotetrasilicic mica interlayer
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Abstract

The iminopyridine iron(IIT) and (II) complexes were immobilized into fluorotetrasilicic mica interlayers through the
intercalation of the iminopyridine ligand into the mica interlayers and simultaneous coordination of the ligand to the
interlayer metal cations. The prepared catalysts were used for atom- transfer radical polymerization (ATRP) of methyl
methacrylate (MMA)). The Fe**-based catalyst did not show a significant activity for the ATRP of MMA, whereas when
ATRP was performed using the Fe*"-based catalyst, PMMA (poly(methyl methacrylate)) was obtained. Two peaks
were observed in the GPC curve of the produced PMMA. Because polydispersity index was higher than 2, free-radical
polymerization occurred simultaneously. To suppress the free-radical polymerization, we varied initiator/catalyst
molar ratio. On increasing the molar ratio from 2/1 to 4/1 (favorable conditions for free-radical polymerization),
PMMA with higher Mw was obtained. In contrast, by decreasing the molar ratio from 2/1 to 1/1 (favorable conditions
for ATRP), PMMA with lower Mw was obtained. Those results clearly indicate that the lower Mw peak in the GPC
curve corresponds to PMMA produced by ATRP.
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Scheme 1. Mechanism of ATRP
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Figure 3. Outline of catalyst preparation
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Table 1. Results for the polymerization of MMA using PI(2,6-Me,)/Fe™-mica catalysts (n=3 or 2)

Catalyst To1/°C Time/h PMMAyield/g Conversion?/% Mn®/10° Mw/Mn
PI(2,6-Me,)/Fe**-mica 90 24 0 - - -
PI(2,6-Me,)/Fe?-mica 90 24 0.239 23 071 75

e = polymerization temperature. 2 Conversion = (PMMA yield—initiator) / MMA.
Average-number molecular weight. solvent: toluene. molar ratio [M]o/ [I]o/ [catallp=200/2/ 1.
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Table 2. Effect of the initiator/catalyst molar ratio

Catalyst [M](r)r}cﬁir /r?(;[;al]o PMMAvyield/g  Conversion/% Mn?/10° Mw/Mn
200/4/1 0.259 23 1.26 55
PI(2,6-Me,)/Fe**-mica 200/2/1 0.237 23 0.71 75
200/1/1 0.220 21 0.74 55

Ponmerlzatlon conditions: temperature 90 °C, solvent toluene.
! Conversion = (PMMA yield—initiator) / MMA. ? Average-number molecular weight.
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(b) 2@ 2/1
v %
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% _ﬁ
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Figure 5. GPC curve of PMMA produced using PI/Fe?*-mica. molar ratio (a)
[M],/[1]o/[catal],=200/2/1, (b) [M],/[1]¢/[catal];=200/4/1, (c) [M],/[1],/[catal],=200/1/1
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