
Analytica Chimica Acta 790 (2013) 1– 13

Contents lists available at SciVerse ScienceDirect

Analytica  Chimica  Acta

j ourna l ho mepage: www.elsev ier .com/ locate /aca

Review

Analytical  chemistry  of  the  persistent  organic  pollutants  identified  in
the  Stockholm  Convention:  A  review

Weiguang  Xua,1, Xian  Wanga,b,1, Zongwei  Caia,∗

a Department of Chemistry, Hong Kong Baptist University, Kowloon Tong, Hong Kong SAR, China
b College of Chemistry and Materials Science, South-Central University for Nationalities, Wuhan, Hubei 430074, People’s Republic of China

h  i  g  h  l  i  g  h  t  s

• Current  analytical  techniques  for
POPs in environment  and biota  are
reviewed.

• The  review  covers  most  updated  lit-
eratures  reports  on POPs  analysis.

• For  the first  time,  analysis  of new
POPs under  Stockholm  Convention  is
reviewed.

• Future  perspectives  on POPs,  espe-
cially the potential  POPs,  are  dis-
cussed.

g  r  a  p  h  i  c  a  l  a  b  s  t r  a  c  t

a  r  t  i  c  l e  i n  f  o

Article history:
Received 21 November 2012
Received in revised form 8 April 2013
Accepted 12 April 2013
Available online 21 April 2013

Keywords:
Persistent organic pollutants
Sample preparation
Instrumental analyses
Gas chromatography–mass spectrometry
Liquid chromatography–mass spectrometry

a  b  s  t  r  a  c  t

Persistent  organic  pollutants  (POPs)  are  major  environmental  concern  due  to  their  persistence,  long-
range  transportability,  bio-accumulation  and  potentially  adverse  effects  on living  organisms.  Analytical
chemistry  plays  an  essential  role  in  the  measurement  of  POPs  and  provides  important  information  on
their  distribution  and  environmental  transformations.  Much  effort  has  been  devoted  during  the  last  two
decades  to  the  development  of faster,  safer,  more  reliable  and  more  sensitive  analytical  techniques  for
these  pollutants.  Since  the  Stockholm  Convention  (SC)  on POPs  was adopted  12  years  ago,  analytical
methods  have  been  extensively  developed.  This  review  article  introduces  recent  analytical  techniques
and  applications  for the determination  of  POPs  in environmental  and biota  samples,  and  summarizes
the  extraction,  separation  and  instrumental  analyses  of the  halogenated  POPs.  Also,  this  review  covers
important  aspects  for  the  analyses  of  SC  POPs  (e.g. lipid  determination  and  quality  assurance/quality
control  (QA/QC)),  and  finally  discusses  future  trends  for improving  the  POPs  analyses  and  for  potential
new  POPs.

© 2013 Elsevier B.V. All rights reserved.
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1. Introduction

Persistent organic pollutants (POPs) are a group of chemi-
cals that have been intentionally or inadvertently produced and
introduced into the environment. Due to their stability and long-
range transport properties, they are now ubiquitous around the
world and are even found in places such as the arctic regions, far
distant from where they had been intensively used. Because of
their high fat solubility, such chemicals tend to bio-accumulate in
animals, especially in species at the top of the food chain. POPs
appear at higher concentrations in fat-containing foods, including
fish, meat, eggs and milks, and so traces of POPs are found in the
human body. Some cancers, birth defects, dysfunctional immune

and reproductive systems and even diminished intelligence are
suspected to be related to an exposure to these chemicals. The
Stockholm Convention (SC) on POPs was  adopted on May, 2001 and
came into force in 2004 [1]. It is a global treaty under the United
Nation Environment Programme (UNEP), with the participation of
171 countries and one regional economic integration organization.
The SC aim is to protect humans and the environment from haz-
ardous and persistent chemicals by reducing or eliminating their
production and introduction to the environment. The initial SC list
in 2004 included 12 chemicals called the “dirty dozen”. In August
2009, nine new chemicals were added in an amendment and came
into force 1 year later. During the fifth meeting held in 2011, endo-
sulfan became the 22nd POP.

The development of analytical methods for POPs provides reli-
able data for their environmental and biological occurrence and
therefore plays an important role in the investigation of their
distribution, temporal and spatial trends, environment fates and
potential sources. Such quantitative analysis-based monitoring not
only helps shareholders to share responsibility, but also provides
the vital information required by regulators. However, exemptions
and the loose regulation of POPs may  still result in their release,
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