
Geophysical Research Abstracts
Vol. 15, EGU2013-8283, 2013
EGU General Assembly 2013
© Author(s) 2013. CC Attribution 3.0 License.

Synthesis and characterization of environmentally friendly fluorescent
particle tracers
Flavia Tauro (1,2), Maurizio Porfiri (1), Emiliano Rapiti (3), and Salvatore Grimaldi (3)
(1) Department of Mechanical and Aerospace Engineering, Polytechnic Institute of New York University, Brooklyn, NY
11201, USA (ftauro01@students.poly.edu; mporfiri@poly.edu), (2) Dipartimento di Ingegneria Civile, Edile e Ambientale,
Sapienza University of Rome, Rome 00184, Italy, (3) Dipartimento per l’Innovazione nei Sistemi Biologici, Agroalimentari e
Forestali, University of Tuscia, Viterbo 01100, Italy (salvatore.grimaldi@unitus.it; rapiti.emiliano@gmail.com)

Tracers are widely used in experimental fluid mechanics and hydrology to investigate complex flows and water
cycle processes. Commonly used tracers include dyes, artificial tracers, naturally occurring isotopes and chemicals,
microorganisms, and DNA-based systems.
Tracers should be characterized by low detection limits and high accuracy in following water paths and flow
structures. For natural studies, tracers are also expected to be nontoxic and with low sorption affinity to natural
substrates to minimize losses in the environment. In this context, while isotopes are completely natural, their use
in field studies is limited by their ubiquity and, therefore, by the high uncertainty in data processing method-
ologies. Further, the use of dyes and artificial tracers can be hampered by extremely low detection limits due to
dilution in natural streams and microorganisms, while DNA-based system may require physical sampling and
time-consuming functionalization and detection procedures.
In this work, we present the synthesis and characterization of fluorescent beads incorporating an eco-compatible
fluorophore for environmental and laboratory applications. The particles are synthesized from natural beeswax
through an inexpensive thermal procedure and can be engineered to present variable densities and diameters.
A thorough characterization of their surface morphology at the nanoscale, crystal structure and size, chemical
composition, and dye incorporation into the beeswax matrix is described by using a wide array of microscopy
techniques. In addition, the particle fluorescence response is studied by performing excitation and emission scans
on melted beeswax bead samples. The feasibility of using the synthesized particles in environmental settings is
assessed through the design of ad-hoc weathering agent experiments where the beads are exposed to high energy
radiation and hot water. Further, a proof of concept test is described to understand the particles’ potential as a
reliable hydrological tracer. In particular, an outdoor setup is developed where 250-420 µm environmentally
friendly beads are deployed in high velocity flows. The transit of the beads is acquired with a miniature video
acquisition system and images are analyzed to detect the particle transit.


