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Longevity Enhancement of Nanoscale Zero-valent Iron by Mesoporous Material

Prepared from Rice Husk Silica for Nitrate Reduction Application
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Abstract

The aim of this work was to investigate the longevity of nanoscale zero-valent iron (nZVI) by the use of
RH-MCM-41 prepared from rice husk silica by nitrate removal. RH-MCM-41 was prepared by the direct
hydrothermal technique and nZVI was synthesized by the reduction of Fe3+ to Fe0 by the use of sodium
borohydride. The efficiency of nitrate removal was studied by noting the effects with and without RH-MCM-41,
initial solution pH, and contact time designed by the full factorial design. The remaining nitrates were analyzed
by UV-Visible Spectrophotometer following ASTM 3867. The results showed that nitrates were highly degraded
in acidic conditions. However, nitrate removal efficiency was found to decrease when nZVI with support (RH-
MCM-41) was used, but the longevity of nZVI with support can be increased to about 4 times compared with

nZVI without RH-MCM-41.

Keywords: RH-MCM-41, Nitrate treatment, Nanoscale zero-valent iron, Nitrate reduction
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