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Perylenediimide (PDI) dyes -
acceptors of organic

semiconductor systems

 

N,N′-bis (3-pentyl) perylene-

3,4,9,10-bis(dicarboximide 1-H- pyrrole- N,N′- bis (3-pentyl)

perylene-3,4,9,10-bis

(dicarboximide) -5-hexyl-11 1H-

1,2,3-triazol-1-yl-pentanoic acid

 

EP-PDI PDI-Taz-C5OOH

6,12-dibromo-N, N′-bis
(3-pentyl) perylene-

3,4,9,10-bis

(dicarboximide)
1,6,7,12-tetranaphthyl-N, N'-

bis (2-ethylhexyl) perylene-

3,4,9,10-bis (dicarboximide)

N- (2-aminohexanoic acid) -N ’-

(1-dihydroabiethyl) perylene-

3,4,9,10-bis (dicarboximide)

The purpose of this work is to create an organo-mineral

composite based on TiO2 nanoparticles with semiconductor

properties using molecular imprinting technology.

Tasks: 1.Production of polymer films by molecular

imprinting on the surface of TiO2 nanoparticles;

using an organic semiconductor as a template; 

2.Characterization of the composite by a

complex of physical methods;

3.Study of optical and sorption properties of

molecular-imprinted composites.

Dye Sensitized Solar Cell (DSSC)

Materials:

PDI-TiO2 nanoPts
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Sol-gel method in surface molecular

imprinting using nanoparticles TiO2

Surface Molecular Imprinting Technique

Titanium(IV) oxide, anatase

nanopowder, <25 nm particle size, 99.7% trace metals basis
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PDI-TiO2 composite characterization 

Laser diffraction FTIR spectroscopy TGA & DSC

Mettler Toledo TGA/DSC 3+ Star SystemSpectrum 100 Series, Perkin ElmerSALD-2300, Shimadzu

Diffuse reflectance

spectroscopy 

UV-Vis spectroscopy 

Shimadzu UV-2600
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Laser diffraction method

 

Graphs of volume distribution (q,%) on

particle diameter:

1 –TiO2;  2 – NIP (I synthesis);  3 – MIP (I synthesis); 

4 - NIP (II synthesis); 5 - MIP (II synthesis)
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FTIR spectroscopy (ATR)
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TGA & DSC method 
(oxidizing environment, 10° C/min)
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Diffuse reflectance spectroscopy for determining
the band gap energy  (Eg, eV)

NIP MIP

* – washed with 5 ml of ethanol
** – after rebinding 
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Adsorption properties of NIP and MIP PDI-TiO2 nanoparticles

*-after calcination at 400°C 

Templat removing conditions:
1) acetic acid: ethanol (96.5%) 1: 9, 1 day

in a dark place, centrifugation and drying

until 40 °C.

2) calcination  at 400°C for 1 h

Statical sorption conditions:
1) 100 mg of MIP and NIP samples into

50 mL 2.0 μmol/L PDI. 

2) 3 ml aliquote through 5-10 min was

centrifuged and measured at 522 nm (for

6-24 h).
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Rebinding kinetics of PDI-Taz-C5OOH – TiO2 samples
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Findings:
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