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Scheme 1 Mechanism of electropolymerization of pyrrole
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Fig.1 Relationship between decrease in concentration
of pyrrole and irradiation time

O : Initial concentration of pyrrole
1.06x 1073 M, HCI free

A\ : Initial concentration of pyrrole
2.06x1073 M, HCI free

[]: Initial concentration of pyrrole
2.08x10 M, pH 1.8
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Fig.2 Effect of pH on absorption spectra of pyrrole
in water

Concentration of pyrrole : 2.0~2.1x10"3 M
Irradiation time : 5h

------ :pH 1.1, — : pH 8.0, ———: pH 4.1,
—+— : pH 6.0, —— : Original spectrum
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Fig.3 Dependence of concentration of pyrrole on
absorbance at 270 nm

Concentrations of pyrrole were
O:0.51x107% M, []:1.03x1073 M,
0:2.30x103 M
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Fig. 4 Effect of pH on absorbance at 460 nm

Concentration of pyrrole : 2.0~2.1x 1073 M
O:pH1L1 A :pH30 & : pH41,
M:pH 6.0
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Fig. 5 Dependence of pH on d[Absorbance]/dt at
460 nm

Q:in Air, @ :in Vac
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Fig.6 Change in absorption spectra of 1 in water

Concentration of 1:0.71%x10™* M
Irradiation time : 40 min
--——:pH 1.8 ... .
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Fig. 7 Relationship between decrease in concentration
of pyrrole and irradiation time

A : Initial concentration of pyrrole
2.12x1073 M, HCI free

[ : Initial concentration of pyrrole
2.08x1073 M, pH 1.6
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Fig.8 Effect of pH on absorption spectra of pyrrole
in water in vacuum

Concentration of pyrrole : 2.1x1073 M
Irradiation time : 4 h
------ :pH 1.1, — :pH 3.5, —-—: pH 6.0
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Fig.9 Effect of pH on absorbance at 460 nm in
vacuum

Concentration of pyrrole : 2.0~2.1x 1073 M
O:pH 1.1, A:pH 3.5 l:pH 6.0
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Scheme 2 Mechanism of protonation of pyrrole by irradiation in water
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Mechanism of Photopolymerization of Pyrrole in Water

Minako Aoki, Atsushi Isminara and Toshiaki KaBe*

Devision of Chemical and Biological Science and Technology, Faculty of
Technology, Tokyo University of Agriculture and Technology ;
Nakamachi, Koganei-shi 184 Japan

In order to study a mechanism of photopolymerization of pyrrole, pyrrole in water was
irradiated by mercury lamp and the polymerization rate of pyrrole was followed by GC and
UV-visible absorption spectrum. Effects of pH by adding HCl and oxygen in the solution
on the rate of polymerization of pyrrole were investigated.

Without the evacuation of solution, although the rate of the decrease of pyrrole did not
depend on in the concentration of pyrrole and proton, the concentration of proton affected
the formation of product which had a visible absorption at 460 nm. Since the formation rate
of the product increased in proportion as pH decreased, it was found that the polymerization
reaction depended on pH. When 2,5-di(2-pyrrolyDpyrrolidine which was produced by pro-
tonation of pyrrole was irradiated in the presence of HCI, the spectra were same as those of
the products in pyrrole solution irradiated in the presence of HCl. Consequently, in acidic
aqueous solution, pyrrole polymerized mainly by the protonation and dehydrogenation ; an
absorption of terpyrrole (320nm) appeared under the irradiation of pyrrole or 2,5-di(2-
pyrrolyl) pyrrolidine, and H, was detected by GC. In neutral aqueous solution with oxygen,
an absorption of bipyrrole (270 nm) was detected.

From these results, a mechanism of photopolymerization of pyrrole was proposed.





