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Recently discovered class of carbon nitrides - potassium poly(heptazine imides) (PHIK),
products of pyrolysis of triazoles or tetrazoles in eutectic mixture of KCI/LiCl, are highly
crystalline polymers with unusually high (+2.54eV) valence band potential™?. Such high
valence band maximum makes these materials efficient for photocatalytic water oxidation (i.e.
oxygen liberation) even without noble metal co-catalysts. Introduction of redox sites into
poly(heptazine imide) structure will lead to improvement of photocatalytic activities.
Derivatives of hexaazatriphenylene (HAT) are promising units for such doping due to their
strong electron acceptor properties.
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Figure 1. a) Structure of HAT-modified PHIK. b) Time dependent OER profiles.

The modification with such acceptor molecules was indeed found very efficient to obtain
electron deficient semiconductors (Figure 1a). HAT-doped PHIKs possess lower valence
band position (2.6eV) and narrower optical bandgaps (1.55-1.92eV), consequently
demonstrate a higher activity in the photochemical liberation of oxygen from water (Figure
1b) and could be promising for photocatalytic oxidation reactionst.
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