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A B S T R AC T

Arsenic is present in environment in trace amounts in rocks, soil, water and air but its toxicity 
effects are highly dependent on its chemical forms; inorganic and organic. There is a direct asso-
ciation between elevated arsenic exposure through drinking water and prevalence of different 
types of cancers. Present review describes the brief account of arsenic chemistry with reference 
to water and environment which is relevant to its toxicity arising out of different arsenic species 
and fi nally its remediation technologies. The quantifi cation of arsenic species is diffi cult owing 
to the low concentration of arsenic in drinking water which is relatively lower than detection 
limits of modern analytical methods. New hyphenated techniques with more advanced tools 
have therefore, been discussed in the present paper which are being used in arsenic speciation 
analysis. The present review also highlights the importance to identify and quantify each chemi-
cal species of arsenic as more than 20 arsenic compounds are present in natural environment and 
in biological systems. Below microgram per liter detection limits are required to quantify arsenic 
species from these systems and a combination of chromatographic separation with atomic spec-
troscopy and mass spectroscopic detection is therefore, the most suitable speciation choice. The 
second important criteria viz. arsenic remediation from contaminated water for supply of safer 
drinking water is discussed and various remediation technologies are reviewed.
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1. Introduction

Several inorganic heavy metal contaminants in 
drinking water are toxic. Through different water 
sources, the toxic metals are reaching the underground 
aquifers in increasing quantities and that too in different 
chemical forms like inorganic or organic as well as in dif-
ferent oxidation states. Therefore, metal ion speciation 

analysis and ultimately its elimination from wastewater 
are important to protect public health.

Metal ion speciation analysis in drinking water is the 
identifi cation and determination of an individual physi-
cal–chemical form of an element along with oxidation 
states present in drinking water sample. The toxicity, 
mobility, bioavailability and bioaccumulation of a par-
ticular metal depend on the chemical species [1]. The 
term chemical speciation was described by Ure et al. 
[2,3] as the determination of concentration of the various 




