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The determination of low levels of radioactivity in the environment is challenging, because the sample 
amount required to meet low minimum detection limits can be difficult to handle and can give rise to self-
shielding which may lead to inaccurate measurements. Consequently, preconcentration techniques such 
as precipitation or evaporation are often used prior to radiochemical separations and/or sample 
measurement. In this work, the use of a hexacyanoferrate(II) nanodiamond adsorbent is investigated to 
preconcentrate dissolved radiocesium (RCs) in contaminated solutions in order to improve the counting 
efficiency and accuracy for low activity samples. 

Hexacyanoferrate coated detonation nanodiamonds (DND) with diameters 10 nm, 30 nm, and 50 nm were 
compared to each other to identify which particle size showed the best retention for RCs. All three 
materials performed exceptionally well, adsorbing approximately 99% of the cesium. The 30 nm diamonds 
adsorbed approximately the same amount of Cs as the 50 nm but seemed to perform more consistently 
than the 10 nm. These findings were consistent with results published in the peer-reviewed literature. 

In a separate set of experiments, the shaking time of each sample set was varied between 1-12 hours to 
determine if contact time affected Cs adsorption.  The results showed that the cesium retention achieved 
an equilibrium with the solution after 2 hours. This demonstrates that RCs is rapidly adsorbed under 
mixing conditions. 

Different amounts of adsorbent were added to solutions containing the same amount of RCs in order to 
analyze how mass affected retention. The sample results were very consistent, with only about a 0.2% 
difference in Cs-137 adsorption. A mass of 5 mg of adsorbent was sufficient to achieve an extraction 
greater than 99%. The samples containing 15 mg of adsorbent retained the most Cs, leaving behind only 
0.70 %.  

Overall, the majority of the preconcentration studies yielded over 98% RCs uptake with adsorbent 
amounts of as little as 5 mg. Only small amounts of material are required to concentrate large amounts 
RCs. The retention of RCs on the coated nanodiamonds appeared to be stable over a range of 
temperatures (25 to 40°C) and pH (6.5-8.5). The sorbent also performed similarly to a manufactured 
sorbent called ANFEZH, a cellulose grain coated by double iron-potassium ferrocyanide that has been 
reported to have a 95–98% Cs removal efficiency. 


