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How mercury can simply and effectively be removed from a waste stream
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A B S T R AC T

The present study refers to the analysis of further results obtained by foam fractionating alka-
line samples. The highest mercury removal effi ciency was observed to result at pH = 9.0. The 
removal effi ciency would decrease as pH was lowered and fi nally it would reach close to zero 
at pH = 5.5. It was observed that similar to acidic solutions higher removal effi ciencies would 
obtain if the mercury concentration was lowered. It was also noticed that lower removal effi -
ciencies would result when HCl was utilized (instead of HNO3) for pH adjustment. No posi-
tively charged Hg containing species are available in the pH range where the experiments were 
conducted. Yet, mercury was still transferred into the foam phase. A responsible phenomenon 
for this process has been hypothesized. The fi ndings in the analytical rigorous method were in 
close agreement with the experimental results.
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1. Introduction

Numerous techniques are applied to remove mer-
cury from a stream. The most commonly used ones 
include precipitation, cementation, ion exchange, reduc-
tion, adsorption and solvent extraction [1–4]. Biota is 
recently fi nding a growing application for mercury 
separation [5–7]. Mercuric ions are partially removed in 
the lime soda processes during water softening opera-
tions by chemical precipitation. They may also be sep-
arated during the formation of sludge blankets in the 
waste treatment operations through physical–chemical 
adsorption processes.

The relatively new but highly promising technique of 
foam fractionation was used for separation of m ercury 
from contaminated sites. It was demonstrated in a previ-
ous study that mercury complexes act a major role in this 
process. According to those fi ndings positively charged 
Hg containing species were responsible for removal of 
mercury by foam fractionation. No such s pecies, how-
ever, were identifi ed in the region of pH > 5.5.

As an adsorption process foam fractionation is 
known to be an effective tool for removal of heavy 
metals from contaminated sites. This technique is more 
effective when the ions are present at low concentra-
tions. Copper, lead, zinc and cadmium have almost been 
totally removed before by this technique. However, this 
technique has in the past shown poor results for mer-
cury removal. The United States Environmental Protec-
tion Agency has adopted this technique as a potentially 
effective tool for control of mercury in the environ-
ment more than a decade ago [8]. Mercury speciation 
and complexation play a major role in the effectiveness 
of foam fractionation. Hg2+ combines with surfactant 
m olecules through chelation reactions forming com-
plexes. Knowledge of the physics and the chemistry 
of the Hg-foam compounds are essential for effi cient 
m ercury se paration.

As a general rule mercury should be in a com-
plex form to prevent formation of organomercury 
co mpounds that may cross the biological cell m embrane. 
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