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Abstract : Nanoscale zero valent iron (nZVI) has been intensively studied for the treatment of a plethora of pollutants through
reductive reaction, however, the nano size should be of concern when nZVI is considered for water treatment, due to difficulties
in recovery. The loss of nZVI causes not only economical loss, but also potential risk to human health and environment. Thus, the
immobilization onto coarse or structured support is essential. In this study, two representative processes for nZVI immobilization
on granular activated carbon (GAC) were evaluated, and optimized conditions for synthesizing Fe/GAC composite were suggested.
Both total iron content and Fe” content can be significantly affected by preparation processes, therefore, it was important to avoid
oxidation during preparation to achieve higher reduction capacity. Synthesis conditions such as reduction time and existence of
intermediate drying step were investigated to improve Fe” content of Fe/GAC composites. The optimal condition was two hours of
NaBHj, reduction without intermediate drying process. The prepared Fe/GAC composite showed synergistic effect of the adsorption
capability of the GAC and the degradation capability of the nZVI, which make this composite a very effective material for environ-
mental remediation.
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Table 1. Surface area and pore volume of bare GAC and Fe/

GAC 1
Surface area (BET, m*g)  Pore volume (mL/g)
GAC 5400 0.523

Fe/GAC 1 781 0.143
FeA 49 AE I 5= Ak
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Table 2. Total iron content, Fe(0) content and available Fe(0) in
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Total iron Fe(0) among Available Fe(0)
content (%) totaliron (%)  (mg Fe/g composite)
Fe/GAC 1 16.74 0.16 027
Fe/GAC 2 1.03 11.02 114
Fe/GAC 2A 1.08 19.25 2.00
Fe/GAC 3 1.69 78.60 13.30
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