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Abstract: Covalent organic frameworks (COFs) are a class of crystalline porous organic polymers,
constructed with lightweight elements by covalent bonds. Owing to their low density, high thermal stability,
and inherent porosity, COFs have many potential applications in gas adsorption, heterogeneous catalysis,
energy storage, etc. This article reviews the latest progress in COFs, including their structural design,
synthesis, purification, characterization methods, and applications in gas adsorption, catalysis, and
photoelectricity. Finally, the prospects of COFs are also discussed.
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Coordination number Net symbol Vertex figure Transitivity
2D topologies
3 hcb Triangle 111
sql Square 111
4 kgm Square 112
6 hxl Hexagon 111
3.6 kgd Triangle, hexagon 211
3D topologies
4 dia Tetrahedron 1111
34 ctn Triangle, tetrahedron 2122
34 bor Triangle, tetrahedron 2122
34 pts Square, tetrahedron 2122
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E5 Hi{&(a) Pyromellitic dianhydride (PMDA)5S
VU AT B (b) 1,3,5,7-tetraaminoadamantane (TAA)
ﬁ%"—ﬁiﬁﬁi(c) Tetra(4-aminophenyl)methane (TAPM)
R BLE BB 2IPI-COF-4 (d)8.# PI-COF-5 (e).
ETEEFORELF (QENIAML KDL
Fig.5 Condensation of pyromellitic dianhydride (PMDA)
(a) and tetrahedral 1,3,5,7-tetraaminoadamantane (TAA)
(b) or tetra(4-aminophenyl)methane (TAPM) (c) gives
PI-COF-4 (d) or PI-COF-5 (e). 3D structures
based on non-interpenetrated(f) or interpenetrated

(g) diamond nets?’.
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fafi FH ¥ 7] #0320 B0 2 A0 B4 (SLG) b ol 4% — 48 3%
W HUAEZE A B (A 6). BB NI 5 20
JE AT BT I N A B COF-5 [ ) Ak &
1E 90 °C " J o — 52 i 8] J5 n] 7F 3 )2 SR IE R
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Fig.6 Preparation of two - dimensional Covalent

Organic Frame materials by solvothermal method™.
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YRS HUME ZE 44 Bl TpPa-1 (MC). TpPa-2
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Fig.7 Schematic representation of the MC synthesis of

TpPa-1(MC), TpPa-2(MC), and TpBD (MC)*®.
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Fig.9 '*C CP/MAS NMR spectra of COF-LZU1
(a, black), Pd/COF-LZU1 (b, blue), Pd/COF-LZU1
after the first cycle use (c, green)and after the fourth

cycle use (d, red) (color online)®®,
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