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oly(phenylene methylene) (PPM) lies structurally between

linear polyethylene and poly(p-phenylene). It can readily
be synthesized in large quantities on laboratory scale (>150
g) and in absence of solvents by catalytic polymerization of
benzyl chloride with SnCl4. Molar masses up to 61,000 g/
mol were achieved, which are an order of magnitude above
previously reported values. The polymer can be processed
easily into fibres, films and foams. TGA analysis revealed an
exceptionally high onset of the decomposition temperature
around 470°C. Remarkably, PPM exhibits photoluminescence
between 400-600 nm. This phenomenon cannot be caused
by m-electron delocalization of alternating double and single
bonds. Instead, the results of extended investigations are in line
with homoconjugation as the origin of the photoluminescence.
Homoconjugation only arises in special chemical structures
for which conjugation across individual m-electron systems
can occur by overlap of p-orbitals although those systems are
separated by an electronically insulating group, e.g. a methylene
group. Notably, m-stacking, aggregation/crystallization and
impurities were excluded as the origins of fluorescence. PPM
also shows a remarkably long photoluminescence lifetime of
8.55 ns (thin film) and a quantum efficiency of 69% (solution).
We believe that poly(phenylene methylene) will serve as an
example of a new class of fluorescent polymers characterized
by homoconjugation along the main chain.

Figure 1: a) Chemical structure of PPM. Photographs taken under UV-light (365 nm)
illumination of b) drawn fibers and c) bulk PPM. d) Schematic representation of homocon-
jugation in a chain segment of poly(phenylene methylene).
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