
PORPHYRIN PHOTOVOLTAIC
FUNCTIONALIZATION OF THE
FULLERENE

SORANA D. BOLBOACĂ & LORENTZ JÄNTSCHI

“Iuliu Hatieganu” University of Medicine and Pharmacy Cluj-Napoca

& Technical University of Cluj Napoca

Nano-Science in Mathematics, Physics, Chemistry and Biology
21-March-2013 Cluj-Napoca



Background

Idea

Design

Results

Work in progress

O
ut

lin
e

O
ut

lin
e



Fe, Cu, Mg –

biological role

 Chlorophyll 

N

N

Mg

N

N

[Fe4S4]-ferredoxins 

Fe

S

S

Fe
S

FeS

Fe
S

S

S

S

3×

N

N

Fe

N

N6×

Cytochrome f 

N

Cu

N

SS

Plastocyanin 

→ 

← 

 
 
↓Light to chemical energy 

↓

↓

Ba
ck

gr
ou

nd
Ba

ck
gr

ou
nd



Plants “Photosystem II”
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PA…PX: different proteins C3: chlorophyll A C5: haem like C8: β-carotene 
http://www.ncbi.nlm.nih.gov/Structure/mmdb/mmdbsrv.cgi?Dopt=s&uid=26605 
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Sun’s 'renewable' energy
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Outside of atmosphere's layer 
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What are you looking for?
• Source: Solar radiation

• Method: new molecular complex

• Ability: to absorb better the light in the range of 
wavelengths
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Link:
2 porphyrins & 1 carbon nano disk (C96)
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Geometry optimization: Hartree-Fock level of 
theory (standard orbital grid and 6-31 orbital 
grids)
Calculations: UV-VIS spectrum
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C152H56N8

Weight: 1994.176

Dipole Moment: 2.55 debye

E-HOMO: -2.49 eV

E-LUMO: 2.11 eV
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Calculated UV-VIS spectrum
200 300 400 500 600 700 

nm Spartan ’10 Hartree-Fock STO-G +UV-VIS (excited state)
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E-HOMO: -2.68 eV

E-LUMO: 1.90 eV

C152H48FeMgN8



You Have Just Seen …

Porphyrin photovoltaic functionalization of the fullerene

Thank your for your attention! 
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