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Abstract: Covalent organic polymers (COPs) are a class of multi-dimensional, multi-functional and high hydrothermal
stable organic porous materials, which are built via covalent bond of colorful organic building blocks. The high specific
surface area, inherent optimized pore size and diverse structure contribute to its promising applications in the field of
energy conversion and storage. In this review, we briefly summarize recent progress on efficient electrocatalysts for oxygen
reduction reaction( ORR) basing on COPs in the fuel cell. First, we summarize the synthesis strategies of two-dimensional,
three-dimensional and functional COPs, and subsequently review the ORR performance of COP materials according to four
types of representative precursors, i. e., porphyrins, triazines, polyanilines and hybrids. Due to tunable structural
characteristics and multi-chemical functionality, COP materials can offer convenient, abundant and controllable new
synthetic platform for preparation of efficient ORR electrocatalysts, promote research of new fuel cell catalyst, and provide
new solutions for breakthrough of fuel cell for industrial applications.
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Fig. 1 The scheme for multi-dimension manipulation and functionalization in multiblock COPs
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Fig. 4 Scheme for synthesis of non-precious metal doped COP graphene(a) , LSV curves of metal-incorporated C-COP-P-M in O, -saturated 0. 1mol/L

KOH at 1600 r/min at a sweep rate of S mV +s ' (b) , The calculated percentage of peroxide (solid line) and the electron transfer number
(n) (dotted line) for the metal-incorporated C-COP-P-M (M = Fe, Co) samples at various potentials(c) , derived from the corresponding
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RDE polarization curves on PCN/C and

Schematic representation of the chemical synthesis of metalloporphyrin-based conjugated mesoporous polymer frameworks

LSV curves for CoP-CMP, CoP-CMP600, CoP-CMP800, CoP-CMP1000, H, P-CMP800, and Pt/C in O,-saturated

potential (£) %) ; Schematic diagram of the synthesis of carbonization product PCN-FeCo/C (g) ,
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