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ABSTRACT 
 
Classical fullerenes are molecules consisting of 

pentagons and hexagons. As a matter of fact, each classical 
fullerene contains exactly 12 pentagons as a consequence of 
Euler's Theorem. On the other hand, nonclassical fullerenes 
contains also, square, heptagonal, or octagonal faces. 
Several works have considered fullerenes with heptagonal 
rings; for instance in [1].  Another fields where nonclassical 
fullerenes appear are shown in [2], [3], [4], [5], and [6]. 
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1 CALCULATIONS 
 
The first example that we consider of a nonclassical 

fullerene contains 420 carbons. There are 60 heptagons. 
The number of hexagons is 80, and finally, we have 72 
pentagons. As can be observed from Figure 1, each face of 
this structure is formed by one pentagon at the center,  
surrounded by 5 heptagons, and then, there are 5 pentagons 
at the corners.  

 
 
 
Figure 1: Fullerene with 420 carbons. 
 
 

 

 
 
 Figure 2: Schlegel diagram of first example fullerene. 
 
 
The face is completed by 5 hexagons at outer corners. 

Each of these hexagons is separated a couple of hexagons, 
forming a ring of 15 hexagons. 

We can count the number of edges of this fullerene in 
the following way. We have 5 edges for each pentagon in 
the center, plus 5 more edges joining this pentagon with the 
surrounded pentagons. Each of this 5 pentagons, have two 
edges which meet the radial edges, giving 5 times 2, equal 
to 10 more edges. So, up to now, we have 5 plus 5 plus 10, 
equal to 20 inner edges. Since we have 12 faces, we obtain 
12 times 20. Equal to 240 inner edges. 

Now, the ring of 15 hexagons that separate each face 
have edges in common with these faces. In order no to 
count the edges more than once. Let us consider the 20 
hexagons that determine the corners of the faces. There are 
6 edges for each of these hexagons, and there are 4 
additional edges of each of the 3 hexagons connected with 
of the 20 hexagon at the corners. So, we have 6 plus 12 
edges equal to 18 edges for each of the 20 corners. This 
means 360 edges. But there are one more edge separating 
this collection of 20 structures with 4 hexagons. Since, the 
20 corners are joined by 30 edges form by 2 hexagons, we 
have 30 more edges. Therefore, we have a total number of 
240 plus 360 plus 30, equal to E = 630 edges. 

Now, the number of faces F is equal to 60 heptagons 
plus 80 hexagons plus 72 pentagons, equal to F = 212 
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  Since, the number of vertex V is equal to 420, we 
know by Euler’s formula that  

 
         630 + 2 = E + 2 = V + F = 420 + 212 = 632 
 
 In our second example with 200 carbons, each face of 

this structure is formed by one pentagon, surrounded by 5 
heptagons, and 5 squares at the corners. Each of the 12 
faces are separated by a ring of 10 heptagons.  

The number of edges is counted in the following way.  
We have 5 edges for each pentagon, then another 5 edges 
that connect the pentagon with each square. Then, each of 
these 5 squares, have 2 edges contained in each face, giving 
10 more edges. So, up to now, we have 5 plus 5 plus 10, 
equal to 20 edges. Additionally, at the corner of each face, 
meet 3 heptagons with one edge in common for each couple 
of faces. This means that we have to count only one of 
these edges to each face, giving 5 more edges to each face. 
Therefore, we have 20 plus 5, equal to 25 edges per each 
face. Summarizing, we have 25 times 12 faces, which give 
us E = 300 edges. On the other hand, we have 12 pentagons 
plus 30 squares, plus 60 heptagons, so the total number of 
faces F is equal to 102. Since, the number of vertex V is 
equal to 200, by Euler’s formula, we have that  

 
         300 + 2 = E + 2 = V + F = 200 + 102 = 302 
  
 
 

 
Figure 3: Fullerene with 200 carbons. 
 
 
 

2 DISCUSSION 
 
Two  types of  nonclassical fullerenes have been shown:  

the first one with 420 carbons, the second, with 

 
 

 
Figure 4: Schlegel diagram of  fullerene C200 . 
 

 
 
 
Figure 5: Another view of fullerene with 200 carbons. 
 
200 carbons. The first fullerene is constituted by 60 

heptagons, 80 hexagons, and 72 pentagons. The molecule 
with 200 carbons is formed by 60 heptagons, 12 pentagons, 
and 30 squares. Surprisingly, this last fullerene contains no 
hexagon.  A more recent work [10] also have used Cage 
software to generate the fullerenes, they observe that the 
pentagons and hexagons involved are not regular. 
Fullerenes are important on diverse applications: toxic gas 
sensors, fabrication of flat panel displays, and conducting 
paints, between many others 
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Figure 6: Another Schlegel diagram  of fullerene C200.
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