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A B S T R AC T

An evaluation of oxidized media fi ltration processes for the removal of sulfi des from ground-
water supplies has been completed. Two different fi ltration processes were studied at the pilot 
scale: bleach (NaOCl) oxidation preceding electromedia fi ltration, and NaOCl oxidation pre-
ceding manganese (IV) oxide (MnO2) fi ltration. Media fi ltration, historically used to remove 
iron and manganese from water supplies, was shown to effectively remove sulfi de from 
groundwater where iron and manganese were not present in any appreciable quantities. Bleach 
oxidation prior to electromedia or manganese (IV) oxide fi lter media processes removed total 
sulfi de to below detection levels (<0.1 mg/l) for groundwater supplies containing as high as 
2.6 mg/l total sulfi de. The use of bleach oxidation preceding media fi ltration produced fi nished 
water with low turbidity (<1.0 NTU), as compared to the more commonly used tray aeration 
and chlorination processes that produced signifi cant turbidity (between 6–16 NTU as observed 
in this study). As compared to the more commonly employed treatment method of tray aeration 
and bleach processes for groundwater sulfi de treatment, bleach consumption was found to be 
30 percent less for the media fi ltration processes piloted in this study.
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1. Introduction

1.1. Overview and motivation

Reduced sulfur compounds, those that comprise 
total sulfi de, are most often found in ground water and 
at the bottom of water impoundments where anaerobic 
conditions prevail. If left untreated, sulfi des impact fi n-
ished water quality, corrosivity, create undesirable taste 
and odor, and oxidize to form visible turbidity and color 
[1,2,3]. Hydrogen sulfi de accelerates corrosion by react-
ing with metal ions to form nonprotective insoluble sul-
fi des. It attacks steel, iron, galvanized and copper piping 
to form “black water” even when oxygen is not present, 
and can deteriorate asbestos-cement pipe in some waters 
through microbial reactions.

Hydrogen sulfi de is commonly found in many pota-
ble groundwater supplies. Removing sulfur species, 
particularly hydrogen sulfi de and sulfate, is an impor-
tant aspect of potable water treatment. At present time, 
treatment methods employed to remove sulfi de from 
groundwater supplies typically include tray aerators, 
packed towers or advanced oxidation processes such as 
ozone [3,4]. Although oxidized media fi ltration has his-
torically been used for treating groundwater containing
iron and manganese, the process has not been exten-
sively studied for sulfi de treatment. This paper presents 
the results of research that has been conducted to evalu-
ate oxidized media fi ltration processes for the removal 
of sulfi des from groundwater supplies. Two different fi l-
tration processes were studied at the pilot scale at exist-
ing groundwater treatment plants: NaOCl oxidation 
preceding electromedia fi ltration, and NaOCl oxidation 
preceding MnO2 fi ltration.


