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Abundant in Air

 Nonpolar Molecular

 Bond Dissociation Energy: 941 kJ/mol

 Ionization Potential: 15.6 eV

 HOMO-LUMO Gap: 10.82 eV

Difficulties in N2 Fiaxtion：‘N’ Element Presents in：

 Organic: R-NH2, R-NO2…

 Inorganic: NH3, HNO3…

 Life: Protein, Nucleic Acid…

Most Organisms Lack the Ability to Metabolize N2
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The first N-N bond cleavage under 
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The first N-N bond cleavage under 

photochemical conditions
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10 π-electrons rule
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Photo-induced Stoichiometric Dinitrogen Activation
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Complex X Eappl Wavelength yield(FE)

28 Cl -1.90V 390 nm 20% (18%)

33 Br -1.73V 456 nm 37% (22%)

34 I -1.53V 456 nm 53% (53%)

Schneider
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What exactly is the role of light in this reaction?



23

Summary and Outlook



24

Summary and Outlook



25

Marcus model

ΔG⧧ = (λ+ ΔG°)^2/4λ

for λ = 154 kcal·mol−1

R²= 0.8096

Summary and Outlook
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Summary and Outlook

Photochemical cleavage of 

the N-N bond disrupts the 

conventional 10-π electrons 

rule observed under thermal 

conditions.
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What exactly is the role of light in this reaction?

First, it provides additional energy, enabling certain M-N-N-M complexes 

to overcome higher transition state energy barriers, potentially leading to 

products that are even less stable than the reactants. 

Second, light excitation promotes the transition of metal center δ-

electrons into π* antibonding orbitals, allowing some complexes that do 

not conform to the "10-π electrons rule" to undergo N≡N bond cleavage 

under photochemical conditions.
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Marcus model

ΔG⧧ = (λ+ ΔG°)^2/4λ

for λ = 154 kcal·mol−1

R²= 0.8096

Summary and Outlook
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