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Graphitic  carbon nitrides  have  become popular  as  organic  photocatalysis  in  recent
decades1.  The  heptazine  (C6N7H3)   building  block  exhibits  photoreactive  charge
transfer  with  H-atom  donor  molecules  such  as  water2 and  phenol3 as  well  as  an
inverted S1/T1 gap4, which facilitates deexcitation via intermolecular channels. 

In aqueous environment this opens the possibility to split water by absorbing a photon
of near UV light. We found that two reduced HzH radical with sufficient excess energy
can undergo a dark disproportionation process which restores one Hz molecule and
produces  a  doubly-reduced  heptazine  (HzH2).  The  HzH2 is  found  to  be
photopredissociative in the πσ* state, generating a free H atom and a HzH radical that
reenters the dark reaction. The overall process illustrates a  photocatalytic cycle of
water splitting by  Hz molecules into free H atoms and OH radicals.
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