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remains similar before and after photocatalysis (Figure S11). FESEM 

images also indicated retention of fibrous morphology after the 

photocatalysis (Figure S9). PXRD of TPA-Zn after the photocatalysis 

does not reveal additional sharp signals, discarding any possibility of 

hydrolysis of metal complex (Figure S7). After a photocatalytic 

experiment, TPA-Zn was removed by centrifugation and ICP-MS 

analysis of the resultant solution revealed the absence of zinc. All 

these experiments suggested a very good stability of TPA-Zn under 

the reaction condition. Such aqueous stability possibly resulted due 

to cooperatively enhanced Zn(II)-terpyridine binding constant in the 

polymer backbone. 

To gain more insight of the photocatalysis process, light response 

on charge mobility of TPA-Zn was experimented by electrochemical 

impedance measurement under dark and visible light illumination 

(Figure 4d). The measurement was carried out utilizing aqueous 0.5 

M Na2SO4 solution as the electrolyte, under an applied bias of �1.5 V 

vs. Ag/AgCl. The experiment displayed a much smaller semicircle 

under visible light than that of dark condition, signifying decrease in 

charge transfer resistance at the TPA-Zn/electrolyte interface upon 

light illumination. The lesser resistance is indicative for an easier 

promotion of electron to the conduction band which transfers 

electron to the proton (Figure 4f). Furthermore, the flat-band 

potential of TPA-Zn at pH = 7.8 (aqueous 0.5 M Na2SO4 electrolyte) 

was determined by electrochemical impedance spectroscopy using 

the Mott�Schottky (MS) method (Figure 4e). The MS plot revealed n-

type semi-conducting nature of TPA-Zn with the conduction band 

edge potential of -0.50 V (vs NHE). The potential is more negative 

than that of water splitting (-0.46 V vs NHE), providing experimental 

support for successful photocatalytic activity of TPA-Zn (Figure 4f). 

As the DFT analysis showed the presence of HOMO over TPA unit, we 

assume that the TPA unit in TPA-Zn acts as catalytic centre (proton 

binding site), whereas ZnII remains inactive due to its d10 electronic 

configuration. Notably, utilization of Fe(II), Co(II) and Ni(II) resulted 

photocatalytic dihydrogen production in the micromolar/gram scale 

(Figure S13).

In summary, we have presented a novel coordination polymer 

TPA-Zn having significantly high photocatalytic activity for hydrogen 

generation with 2.9% quantum efficiency at 400 nm. The design 

principle of the water-splitting photocatalyst relies on intermittent 

disruption of conjugation by ZnII metal nodes to provide a suitable 

amount of exciton separation ability and charge carrier mobility. The 

Mott-schotky analysis confirmed the feasibility of successful electron 

transfer from TPA-Zn to proton during photocatalytic H2 evolution. 

Notably, the millimole per gram scale hydrogen production was 

achieved without co-catalyst. The observation paves a new way to 

realize TPA based moderately conjugated metal-organic hybrid 

material as an efficient hydrogen evolution photocatalyst. 
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