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ABSTRACT 
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Removal of viruses and organic matter from water and wastewater using 
zero-valent iron  

Chunjian Shi1, cjshi@UDel.Edu, Jie Wei2, jwei@UDel.Edu, Yan Jin3, 
yjin@copland.udel.edu, Kalmia E. Kniel2, kniel@UDel.Edu, and Pei C. Chiu1, 
pei@udel.edu. (1) Civil and Environmental Engineering, University of Delaware, 
Newark, DE 19716, (2) Department of Animal and Food Sciences, University of 
Delaware, Newark, DE 19716, (3) Department of Plant and Soil Sciences, 
University of Delaware, Newark, DE 19716  

A major challenge facing the water industry is how to control microbial 
pathogens, disinfection by-products (DBPs), and chlorine residuals 
simultaneously, and to do so at an acceptable cost. While alternative disinfection 
technologies exist, many of them are expensive and have additional drawbacks. 
We evaluated zerovalent iron (ZVI) as a potential solution to this problem. If 
applied to a water treatment plant or water reclamation plant, ZVI may help to 
simultaneously remove viruses and other microorganisms, as well as organic 
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matter (a DBP precursor), prior to chlorination, hence addressing all three 
aspects of the problem at the same time. We will present findings from a recent 
project supported by Water Research Foundation (formerly AwwaRF). Results 
from a series of flow-through column experiments, using the phages MS2 and 
phiX174 and the viruses Adenovirus 41 and Aichivirus in synthetic and real water 
samples from two water treatment plants and a water reclamation plant, support 
the feasibility of ZVI to water and wastewater treatment processes. The 
advantages and potential concerns of applying ZVI will also be discussed.  
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