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1. Introduction – Polycyclic Aromatic Hydrocarbons (PAHs)

are products of incomplete combustion processes of carbon-

based fossil fuels and are common polluting agents, present in

the atmosphere. These compounds have significative 

importance due to its known carcinogenic activity [1] and 

having enough solubility in water to have significative 

presence in it. [2] Thus, PAHs constitute an important source 

of contamination in water sources, making necessary the 

development of efficient methods for its removal.  

Our research group has developed iron-based magnetic nanoparticles functionalized with Perylene and 

Naphtalene diimide derivatives, with the ability of capturing the PAHs from water successfully, with the 

added benefit of an easy removal from the media due to its magnetic properties. [3] PAHs are electron-

rich flat aromatic compounds and a complementary electron-poor aromatic flat surface would be a 

suitable receptor: Perylenediimides are good examples, as previously demonstrated by our research 

group. [3] The aim of this work is to improve the system via the modification of the Perylene receptors. 

The inclusion of Bromine in the aromatic cycle of Perylenediimides can induce a reduction on the 

electron density of the receptor, creating an even more electron-poor surface for the PAHs to interact 

with, improving its ability to capture it from the aqueous media. 

2. Experimental – The tetrabrominated Perylene

dianhydre derivative is synthesized following the

procedure found in the literature [4]. For the

formation of the Dopamine derivative and the

functionalization of the nanoparticles we used

standard methods in our group. [3] The Pyrene

retention ability of the hybrid nanomaterial was tested

using Fluorescence spectroscopy.

3. Results and Discussion – The fluorescence

analysis shows a notably superior capture rate in the

tetrabrominated perylene derivatives, compared with

the same receptor with no bromine in the ring. This is

coherent with the assumption of a π-π interaction

between an electron-rich and an electron-poor

aromatic ring.

4. Conclusions – The Tetrabrominated Perylene receptor, despite the distortion in its structure, shows a

substantially better Pyrene capture ratio compared to the non-brominated receptor. Further tuning of the

aromatic ring can give place to better or specific PAHs receptors.
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Image 2 - Tetrabrominated Perylene: • 0.03 mg/mL • 0.04 

mg/mL • 0.05 mg /mL• Perylene 0.05 mg/mL Red borders

denotes >99% capture rate. 

Image 1 – Structure of the Bis-Dopamine-

Perylenediimide without (top) and with (bottom) 4 

Bromine atoms in the bay positions of the ring. 

M&Ns-19, Paris, 17-19 July 2019 Pag. 63

[3] Gutiérrez, S., Duel, P., Hierro, F., Morey, J., y Piña, M. N. Small, 14(8), (2018), 1702573

[4] W. Qiu, S. Chen, X. Sun, Y. Liu*, D. Zhu, Org. Lett., 2006, 8 (5), pp 867–870




