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Abstract: The C — N bond dissociation energies, averaged C =~ N bond dissociation energies and averag nitryl
binding energies of fourteen kinds of [ 60] polynitrofullerenes _were calculated with the PBE density functional
theory method. It is found that the C—N bond dissociatiofi energies range from 137. 14 to 158. 51kJ/mol, averag C
—N bond dissociation energies range from 168. 56 to 177.%8k]J/mol and averag nitryl binding energies range from
—40. 47 to —50. 92k]J/mol, respectively. It showed that the C—N bond dissociation energies vary little when
nitryls increased from two to eight. The 1,2.mode precedes to the 1,4 mode, and the symmetry of [60 ]
polynitrofullerene contributes to C—N bond dissociation energies negligibly.
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Table 1 Data of various polynitrofullerene

E/Ha (kJ -;:o/rw (k] -rl::(frw (k] -rilf)l’]) {/nm
1,9- Ceo —2694.1443 158.51 177.78 —49.72 0.1620 C,
1,7- Ceo —2694.1426 148. 08 173.63 —47.50 0.1615 C,
1.9- Coo —2772. 6871 286. 68 284. 91 0.1516 C,
1,5,6,9- Cso —3104.1258 145.42 176. 64 —40. 47 0.1650 C,
1,2,9.15- Ceo —3104.1320 151.78 173. 88 —44.53 0.1629 C,
13,14,41.42- Coo —3104.1341 158. 07 177.70 —45. 96 0.1623 D,
1,9,16,17- Cao —3104.1376 155.73 176. 33 —48. 20 0.1626 C,
7,8,13,14- Cao —3104.1349 152. 86 176.50 —46. 46 0.1624 Cs
7,8,34,35- Cao —3104.1365 154. 71 176. 27 —47. 49 0.1624 C,
6,9,35,50- Cao —3104.1287 137. 14 168. 56 —42. 39 0.1622 C,
6,9,15,18- Cao —3104.1417 144. 50 176. 46 —50.92 0.1614 C,
7,8,30,31,53,54- Cso —3514.1291 153. 25 174. 22 —46. 93 0.1624 D,
2,12,19,20,34,535- Coo —3514.1309 152. 27 173. 88 —47.73  0.1635 C,
7.8,28.29,38,39,50,51- Coo —3924.1117 151. 16 —43.39  0.1634 G
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137.14kJ/mol

1 13,14,41,42- Ceo
Fig. 1 2D and 3D structure of 13,14,41,

42-tetranitrofullernene

2 7,8,30,31,53,54- Cso
Fig. 2 2D and 3D structure of 7,8,30,31.53.,

54-hexanitrofullernene

3 7,8,28,29,38,39,50,51- Cso
Fig. 3 2D and 3D structure of 7,8,28,29.,38%39.50,
51-octanitrofullernene Cg,
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