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Abstract: Batch experiments were conducted under static and dynamic conditions respectively to explore the
mechanism and kinetics of U(VI) immobilization by zerovalent iron (ZVI) and the impact of pyrite. The dy-
namic results suggest that the U(VI) immobilization reaction by ZVI shows pseudo-first order with respect to
U(VI) concentration. When the initial U(VI) concentration increased from 50 to 300mg/L at a fixed ZVI
loading (2%), the rate constantly decreased from 0.1776 h™' to 0.0177 h™'. The static results show that ZVI
system removed U(VI) very quickly whereas the FeS, system did the most slowly. As for the ZVI+ FeS, sys-
tem, the U(VI) immobilization process was significantly inhibited in the presence of pyrite. The fixation of
U(VI) may chiefly rely on the chemical reduction under dynamic conditions, but on the coprecipitation with
iron corrosion products under static conditions. The latter process was also associated with pyrite lowering the

system pH and controlling the amount of iron oxide.
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Figure 1. Kinetics of uranyl removal at varied initial uranyl levels
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Figure 2. Relation curves between InC/C, vs elapsed time
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Figure 3. Comparison of uranyl removal effect among
different systems
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Figure 4. Evolution of total iron concentration and uranyl

removal efficiency for three systems
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