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Humic Substances (HS) are ubiquitous in the environment. They possess a broad spectrum of functional groups and can take part in different interactions with metal ions like redox transformation or
complexation. Due to these interactions, HS could strongly affect actinides migration in the environment1,2. This work proposes new technology that uses soluble HS which are further immobilized
onto surface of silica gel to produce a reactive phase or sorbent for metal sequestration. The proof
of principle of this technology was demonstrated in our previous publication3 that has shown an increase in sequestration ability of humic coatings covalently bound to silica gel with respect to
highly mobile Pu(V)O2+ and Np(V)O2+ as compared to SiO2. The goal of this work was to test sequestering abilities of humic coatings obtained by immobilization of alkoxysilylated derivatives
with different modification degree, that is, with varying amount of remaining carboxyl group which
are being derivatized during incorporation of alkoxysilyl-groups into humic backbone.
Parent leonardite material (CHP) was used to prepare alkoxysilyl-derivatives (HA-APTS) with
modification degree 20, 50, and 100%,4 and then, HA-APTS derivative was immobilized into silica
gel (HA-APTS-SiO2). A number of derivatives with different content of carboxylic groups were
prepared in order to estimate role of carboxylic sites in actinide-HS interaction process.
It was demonstrated that the ratio of Pu(V) bound to humic derivatives immobilized onto silica
gel increased with the time until the quantitative Pu(V) sorption occurred. This was much higher as
compared to that for Np(V). Equilibration in the system with Np(V) was established during 1-1.5
days, while for Pu(V) it took almost 5 days. We suppose that this was caused by Pu(V) reduction
upon sorption, while Np(V) remained in the pentavalent form during the whole exposure time. Kinetics of Pu(V) sorption was pH-dependent. It was shown that the rate of Pu(V) sorption onto samples with different content of carboxyl groups increased with an increase in the carboxyl content or
a decrease in modification degree of the immobilized derivative. This demonstrates a key role of
carboxyl groups in actinide complexation. The optimum modification degree providing for both
high mineral-affinity and sequestration ability was around 20%.
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