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Background and Motivation Experimental Methods Characterization: Fluorescence
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extractive scintillating (ES) resin.
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v-NPO Fluorophore, emits light signal Figure 4: Emission spectrum of the resin which was hydrolyzed by 12M HCI (left). Emission spectrum of the

*» The ES resin serves the dual purpose of (1) concentrating the radionuclide of interest and
(2) serving as a radiation transducer.

resin which was hydrolyzed by TMSBr/MeOH (center). Confocal image showing the fluorophore distribution
within the functionalized resin bead cross-section (right)

Step 2: Solid Phase Synthesize Technigues to Add Functional Groups

*+ Nowadays, such resins are produced by physically absorbing the active components into
a polymer matrix which yields resins with poor stability as the active components leach
from the resin over time.
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Figure 1. The flow cell detector (left) is 12 inches tall, lightweight and able to connect to a computer over a C h ar aCter I Zat I O n : EXt r a.Ct I V e L I g a.n d S
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during its radioactive decay. The alpha particle deposits its energy into the polymer matrix. That energy is ——— Phosphonate 1042 cm't 0.0 ® . . .
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then transferred to the fluorophore which emits a photon. The photomultiplier tube of the detector converts
photons to an electrical signal which is transmitted to the computer software.
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Figure 6. Five successive column loadings were performed at a flow rate of 0.3 mL/min with a feed solution activity
of 4 Bg/mL. The column was left for 8 days and counted again before continuing the experiments.
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Design Criteria and Challenges A
Conclusions

*» Hydrolysis via TMSBr/MeOH provides a synthesis route that preserves scintillation properties

*» Resin has an optimum binding pH of 3.3 and maximum capacity of 16 mg U /g resin

** Preliminary experiments show detection efficiencies of 18% for U-233 with a linear sensor
response

*+ Dynamic binding data implies that uranium is only accessing the surface of the resin
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Figure 2. FTIR spectroscopy (left) shows characteristic peaks supporting each step of the synthesis scheme.
The phosphonate resin shows characteristic absorbances for P-OEt at 1042cm-1. The phosphonic acid
spectrum shows a decrease in the ester peak and the ingrowth of the P-OH at 2200cm-. Both hydrolysis
routes, 12M HCI and TMSBR mediated methanolysis, yield the phosphonic acid moiety; however, they
produce resins of different colors (right).
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