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Removal of Nitrate by Ferrous Cement Hydrates
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Abstract
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Ferrous cement hydrates made from hydrating Portland cement doped with Fe (Il) were reported to
reductively dechlorinate chlorinated organics and to reduce Cr (V1) to Cr (Ill). In this study, kinetics of nitrate
removal by ferrous cement hydrates were investigated. Nitrate removal kinetics were characterized by

expetimental variables such as cement hydration, amount of cement addition, Fe (Il) dose, pH, and by-
products. As a result, hydrated cement showed better performances than non-hydrated cement due to the

formation of LDH (layered double hydroxide). Doping

of Fe (Il) into the cement was found to improve

removal efficiency at high pHs by association with Fe (Il) sorbed on cement hydrates as a reactive

reductant. Reduction of nitrate produced ammonium as

a major product, which accounted for 63.5% of the

final products, and nitrite (0.15%) as a miinor product. These results indicate that the developed media are

effective as sorbent/reducing agents in the nitrate removal and the reaction mechanisms of nitrate removal

are sorption and reduction.
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Table 1] Yehd vhel 2O (I EARME, 2002).
Fe(I)(99.5%, ferrous sulfate)2 Acros Organics, NO;
(99.7%, potassium nitrate) & Aldrich Chemical 2 3]
Feed Al Agast. pH Hoo] G2 B9
o n3E A5l A8 F4e A4 pH 44F 4
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water) ol §-3) A1 A AH&5H% Tt
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solidification/stabilization, DS/S) 7]&e] &3 HAE  Hu}.
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Table 1. Chemical composition of the Portland cement

Oxide Cal Sio, AlL,O,4 Fe, 04 MgO Na,O KO SO, Lor
Composition (wt %) 63.41 21.96 5.27 3.44 213 0.15 1.02 1.86 0.78

*Loss on ignition.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Kinetics of nitrate removal by cement.
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Fig. 3. Equilibrium behavior of sorption of nitrate onto cement
hydrates.
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Fig. 4. Kinetics of nitrate removal in Fe(ll)/cement systems.
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Fig. 5. Kinetics of conversion of nitrate into ammonium.
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Fig. 6. Disappearance of nitrate and production of by-products in a
5% cement system containing 100 mM Fe(ll).
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