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Charge density around TM atoms exhibited directional distribution to N atoms, indicating directional 

TM−N bond was covalent. The increase with positive value in charge density in the space between TM and N 

atoms also indicated covalent property of TM−N bond. Charge density at TM atom sites decreased and charge 

density at N atom sites increased after bonding, indicating ionic property of TM−N bond. 
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