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The utilization of carbon nitride materials is significantly constrained by their 

inherently low surface area (SA), low charge carrier mobility between adjacent 

layers and low electronic conductivity.[1] Specifically, introducing porosity to the 

ionic derivatives of carbon nitrides, such as poly(heptazine) imides, proves 

challenging due to the high-temperature ionothermal process yielding more regular 

structure during its synthesis.[2] This study introduces a novel synthetic strategy for 

porous hollow poly(heptazine) imide spheres (KPHIS) via a hard-templating 

method.[3,4] KPHIS exhibit significantly higher SA with tunable shell thickness, 

improved visible light absorption, and enhanced hydrophilicity compared to the bulk 

material. The increased SA facilitates the intercalation of metal cations with a higher 

content and the channel system of PHIS is able to accommodate various cations into 

the structure, resulting in the changes in morphology, structure and optical 

properties. It allows for enhancing the catalytic performance for H2O2 production 

from O2 reduction under visible light. 

 

Figure 1: Comparison of structure, SA and H2O2 production between bulk KPHI and KPHIS. 
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