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A Study of Excess-Electron Binding to Small-Sized Cyanamide Clusters
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[ Abstract] Because the cyanamide molecule has a high polarity as well as multiple
hydrogen-bond donor and acceptor sites, a great interest is taken in the nature of an excess
electron attached to network structures of their clusters with reference to the water cluster
anions. In this study, structure and energetics of neutral and anionic clusters of cyanamide
have been calculated by using DFT and ab initio methods. The calculational results showed
that the monomer anion can exist as a dipole-bound species, having adiabatic electron
detachment energy of ~30 meV. For dimer anions and the higher, however, we did not found
any stable structure lower than the neutral state. It results from the fact that the network
structures in the clusters are so composed as to reduce the overall summation of dipole
moment vectors. In an experiment of anion formation using low-energy electron attachment,
we observed the monomer anion, while no evident formation was detected for larger sizes.
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Table 1. Calculated relative energies (AE) and dipole moment values (1) of (CNA)z isomers.

somer @ MP2/aug-cc-pVTZ @ LC-BLYP/6-311++G(d,p)
AE (meV) v (D) AE (meV) v (D)
Cyclic 0 1.00 0 0.68
Ladder 1 +180 4,96 +296 4.75
Ladder 2 +171 4,50 +298 4,52
Ladder 3 +174 4.32 +297 4.35
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