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Historical aspects

X Pesticides; Chemical industry

X Accidents and/or intentional use
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Historical aspects

X National regulations

X International discussion



X Requirements to become one of the POP:

X remain intact for exceptionally long periods of time (many years); 

X become widely distributed throughout the environment as a result of natural 
processes involving soil, water and, most notably, air; 

X accumulate in the fatty tissue of living organisms including humans, and are found 
at higher concentrations at higher levels in the food chain; and 

X are toxic to both humans and wildlife. 



Stockholm Convention

X Characterisation by source 

X 1. Pesticide

X 2. Industrial Chemical

X 3. Unintentional Product

X Listed in different Annexes of Stockholm Convention

X A: Elimination 

X B: Restriction

X C: Unintentional Production
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Stockholm convention

X InitiallyÆ

X Amendments ongoing Æ



Introduction Æ The Pesticides



Dichlorodiphenyltrichloroethane DDT

X In use since 1940th

X Very effective, e.g. Malaria control

X Isomeres and transfomation products
(p,p´-DDT/-DDD/-DDE, o,p´-DDT /-DDD/-DDE)

X Banned in the US in 1973, produced in US until 1985, under restrictions still in 
use Æ listed in Annex B of Stockholm Convention



Introduction Æ Industrial Chemicals



Polychlorinated biphenyls (PCB)

X In use since 1930th

X Thermal and chemical stable

X 209 possible congeners, different methods for summation (sum of 6, sum of 7, 
sum 12 and sum of 209)

X Banned in the US in 1979, world wide production: at least 1 million tons and a 
certain amount is remains in use Æ listed in Annex A



Introduction Æ Unintentional Production



Polychlorinated dibenzo-p-dioxins (PCDD)

X In use just for analytical reasons

X Most toxic POP; 
created during combustions processes or as impurity of other chemicals

X 75 possible congeners (210 together with the PCDF) Æ seven are 2,3,7,8-
substituted (17 together with the PCDF)

X Just unintentionally production Æ listed in Annex C



In the beginning there was the sampling … 

X Generate a representative part 
of whatever needs to be analysed!

X Preserve the sample to have it also 
representative when it arrives in the lab!

X Different techniques in dependency 
on matrices and analytes
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Homogenisation and storage

X Important step in the lab, 
especially if many parameters 
need to be analysed

X Sometimes special storage 
conditions are necessary
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Preparation for extraction

X Not needed for all kind of samples, e.g. oil samples

X Example for preparation step Æ removing or binding of water 

Remove Bind

NaSO4



Free the analytes

X The analytes need to be extracted 
from the sample matrix.

X Several techniques depending on the 
specific analytes

X Liquid/liquid

X SPE

X Ultrasonic

X Hot solvent extraction
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Hot solvent extraction

X Classical (e.g. Soxhlet) X Automated (ASE)
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Extract clean-up and separation of the
analytes

X A mixture of several 
substances has been 
extracted. 
To prepare the sample 
extract for 
measurement 
interferences have to 
be removed.

X Different ad- and 
absorbents can be used

X Examples are:

X Silica gel

X Alumina

X Carbon

X Bio beads
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Automated systems (e.g. PCDD/F)
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Unmask the analytes

X Looking for the best
combination of injection
system, chromatographic
column and detection system, 
to get the best signals



Mass spectrometer

X Most flexible detector usable for all POPs

X In combination with

Liquid Chromatograph or Gas Chromatograph



Isotope dilution for mass spectrometer

X Use of the 13C marked
carbon for quantification

X Most POPs are chlorinated or
brominated
Æ use of ratio for identification

Isotope Atomic 
number

Nuclear 
number

Neutron 
number Isotope mass Half-life Ratio

12C 6 12 6 12.000000000 stable ~99 %

13C 6 13 7 13.003354835 stable ~1 %

Isotope Atomic 
number

Nuclear 
number

Neutron 
number Isotope mass Half-life Ratio

35Cl 17 35 18 34.9688527 stable ~76 %

37Cl 17 37 20 36.9659026 stable ~24 %

79Br 35 79 44 78.918338 stable ~51 %

81Br 35 81 46 80.91690 stable ~49 %



QA/QC

X Quality assurance and quality control 
comes with the analytical methods or the 
required quality system (e.g. ISO 17025)

X Depending on analytical request different 
methods are applicable; e.g. for PCDD/F:

US EPA 23: Determination of PCDD and 
PCDF from stationary sources 

EN 1948: Stationary source emissions 
Determination of the mass concentration of 
PCDDs/PCDFs and dioxin-like PCBs

JIS K0311: Method for determination of tetra-through octachlorodibenzo-p-dioxins, 
tetra-through octachlorodibenzofurans and dioxin-like polychlorinatedbiphenyls
in stationary source emission
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Interpretation of results

X Check for plausibility and context of the samples

Æ reasonable congener pattern?
Æ reasonable concentration?

High contaminated
chemical residue:

percent range

High contaminated
soil/sewage sludge:

mg/kg

High contaminated
fish sample:

µg/kg

High contaminated
pork sample:

ng/kg

High contaminated
baby food:

pg/kg

High contaminated
lab blank:

pg/kg



Analytical procedure

Sampling

Homogenisation Preparation for Extraction

Extract Clean-up

Measurement Data Evaluation / Result

Extraction

Result Interpretation



Summary

X POPs = Persistent Organic Pollutants

X Many rules / methods to control POP concentrations

X Analytical procedure may need many steps Æ
implementing a new method needs to be planned well

Questions?

Sample 
reception

Sample 
homogenisation

Sample extraction 
and extract clean-up

Measurement 
room

Data 
evaluation 
and 
reporting


