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1. Introduction – Strontium-90 is a non-natural radioactive isotope with a half-life of 28.79 years. Its

presence in the environment is common in small concentrations, in water, air and subsoil, where it is not

harmful to human or environmental health. These concentrations are increased by major nuclear

catastrophes, such as bomb explosions or accidents at power plants (Chernobyl in 1986 or Fukushima in

2011). Another common source of pollution is the incineration products of urban solid waste. The

increase in strontium concentration can cause severe damage to human health, since Sr behaves like Ca in

the human body. Its concentration in the bones can degenerate into a bone cancer. In this work, the use of

nanoparticles based on nanoparticles coated with organic receptors for the recognition and capture of 90Sr

is presented. These systems have already demonstrated their capacity to capture different types of

contaminants, such as heavy metals [1-2] and polycyclic aromatic hydrocarbons (PAHs) [3].

2. Experimental – For the development of this

new nanosystem, it is proposed to coat the

magnetite nanoparticles using a

phenanthroquinone derivative (blue) as a linker

between the nanoparticle and the specific

receptor for the isotope of interest (red). To

evaluate the retentive capacity of the hybrid nanosystem, the nanoparticles are brought into contact with a

non-radioactive strontium solution for a certain time. The nanoparticles are separated by magnetic

decantation and the remaining metal concentration in the solution is analysed by ICP-OES analysis.

3. Results and Discussion – The development of this nanosystem starts with the design and synthesis of

the organic receptors that cover the nanoparticles. A phenanthroquinone derivative is chosen as a linker

due to its rigidity, which will allow it to give the necessary shape and size so that the remains of

polyethylene glycol interact properly with strontium. Once the synthesis of this receptor is optimized, it is

fixed to the nanoparticle, following the procedures established by our research group. The study by ICP-

OES provides the necessary data for the calculation of the constant distribution, Kd, between the new

material and the isotope studied.

Equation 1. Distribution between water and nanoparticles. 

4. Conclusions – A new magnetic hybrid nanomaterial based on iron nanoparticles linked to units of

phenanthroquinone and polyethylene glycol has been designed and synthesized for the uptake of the

radioactive isotope strontium 90. The preliminary results show a good capacity for interaction between

this new nanomaterial and the target analyte. These results can be applied to the development of

nanofilters for the cleaning of contaminated substrates.
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