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Stockholm Convention 
on Persistent Organic Pollutants (POPs)

Objective:  Protect human health and the 
environment from POPs

• Adopted in Stockholm in May 2001

• Entered into force on 17 May 2004

• Now ratified by over 140 countries
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UNECE criteria for identification of POPs 

Property Criteria for definition as POP

Persistence Atmospheric half life >2 months

Half-life in water >2 months

Half-life in soil >6 months

Half-life in sediments >6 months

Bio-accumulation Log Kow >5 

Bio-concentration factor >5000

Adverse effects

Potential for LRAT

Potential toxic to human and/or    

   environment

Vapour pressure <1000 Pa
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12 Stockholm Convention POPs

Chemical Pesticide Industrial chemical By-product

1 Aldrin +

2 Chlordane +

3 DDT +

4 Dieldrin +

5 Endrin +

6 Heptachlor +

7 Mirex +

8 Toxaphene +

9 Hexachlorbenzene + + +

10 PCB + +

11 PCDD +

12 PCDF +
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Dioxins 
Chemical structures

• The term “dioxins” denotes a family of chemical 
compounds, known as polychlorinated dibenzo-para-
dioxins (PCDDs) and polychlorinated dibenzofurans 
(PCDFs)
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Dioxins: Congeners

Congener: a member of the same class, or group.

Each individual PCDD or PCDF is termed a congener.

There are 75 PCDD congeners and 135 PCDF congeners.
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PCDDs 
1. 2,3,7,8-TCDD
2. 1,2,3,7,8-PCDD
3. 1,2,3,4,7,8-HxCDD
4. 1,2,3,6,7,8-HxCDD
5. 1,2,3,7,8,9-HxCDD
6. 1,2,3,4,6,7,8-HpCDD
7. 1,2,3,4,6,7,8,9-OCDD

PCDFs
1. 2,3,7,8-TCDF
2. 1,2,3,7,8-PCDF
3. 2,3,4,7,8-PCDF
4. 1,2,3,4,7,8-HxCDF
5. 1,2,3,6,7,8-HxCDF
6. 2,3,4,6,7,8-HxCDF
7. 1,2,3,7,8,9-HXCDF
8. 1,2,3,4,6,7,8-HpCDF
9. 1,2,3,4,7,8,9-HpCDF
10. 1,2,3,4,6,7,8,9-OCDF
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Toxicity of Dioxins

• Extraordinarily toxic to lab animals (LD50 in male guinea pigs 
is only 0.6 g/kg)

– Birth defects

– Cancer

– Skin disorders

– Liver damage

– Suppression of the immune systems

• Variation in toxicity among species is large.

– Male guinea pig, oral, LD50 is 0.6 g/kg.

– Hamster, intraperitoneum, LD50 is 3000 g/kg.

• Risk to humans is less clear



Central Laboratory of 

Residue Analysis of Pesticides and 

Heavy Metals in Food (QCAP)

Biochemistry of dioxin toxicity

• PCDD/Fs are planar aromatic molecules.

• The planar structure allows them to bind to Ah (Aryl 
hydrocarbon) receptor protein that is present in all animal 
species.

• The Ah receptor interacts with the cell’s DNA.

• Dioxin toxicity is roughly proportional to the strength of 
binding to the Ah receptor.

• This explains that 2378-TCDD is the most toxic one.
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Human risk of dioxin exposure
• USEPA concludes that dioxins likely increase cancer 

incidence.

• WHO classifies 2378-TCDD as a probable human 
carcinogen.

• At high levels, PCDDs cause chloracne, a painful skin 
inflammation.

Sources for dioxin exposure

• Risk from breathing dioxin-laden air is minimal.

• The main exposure route for human is dietary (meat, dairy 
products, and fish). (Due to bioaccumulation of dioxins)

• Absorption of dioxins by infant through mothers’ milk is 
efficient.
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Formation of dioxins

• Combustion
– In any situation where Cl, C, H, and O come into contact with heat, 

PCDD/Fs could be formed as trace by-products.

– Dioxin emission correlates with the Cl content of the combustion 
feed.

• Paper pulp bleaching with chlorine
– Chlorine is used to bleach paper pulp.

– PCDDs are formed probably through chlorination of the phenolic 
groups in lignin.

• Manufacture of certain chlorophenol chemicals
– Dioxin was produced as a contaminant of the herbicide 2,4,5-T, a 

component of Agent Orange
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• Fire

   Accidental fires in homes, office and in industrial sites 
where chlorinated materials are burnt such PVC, PCB 
and solvent also leads to the emission of  dioxin.

• Recycling

 Aluminum recycling (PVC)

 Copper recovery from cable (PVC)

 Steel and car recycling (PVC)

    Burring wood which contains chlorinated   

    preservations (PCP)
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Formation of dioxins in combustion processes

• Incomplete combustion of organic wastes in the combustion 
chamber leads to the formation of organic fragments which 
serve as organic precursors to the PCDD/F molecule.

• The waste provides a source of chlorine, and of metals. The 
latter are incorporated into fly ash, which carries over to the 
cooler (250-400oC) post-combustion zone of the incineration 
system.

• The organic precursors adsorb onto the surface of the fly ash 
in the post-combustion zone, and following a complex 
sequence of reactions which are catalyzed by metals 
(primarily copper) in the fly ash, lead to the formation of 
PCDD/Fs along with other chlorinated trace organics.
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الملزمة للملوثاتالفنية القواعد بشأن 2022لسنة 6مجلس إدارة الهيئة القومية لسلامة الغذاء رقم قرار 

لسنة 6قرار مجلس إدارة الهيئة القومية لسلامة الغذاء رقم 

بشأن القاعدة الفنية للملوثات2022
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General Laboratory 
Equipment 

Good Laboratory 

practices

Recording Data

Maintaining Records 

Chain-of-Custody 

Forms 

Maintaining the 

Laboratory

Facilities 

Training Personnel 

Cleaning and

Calibrating Glassware 
Preparing Commonly 

Used Reagents 

Specifying

and Purifying Chemical 

Reagents 
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Errors involved in Sampling/Analysis

Lot Sampling Sample 

preparation

Analysis

TOTAL ERROR

Sample 

preparation 

Error

Sampling 

Error

Analysis

 Error
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Overview on Analytical Processes
As for any other chemical analysis, Dioxins analysis includes 

the following three main steps  

Preanalytic 

Processes
Analytic Processes

Postanalytic

 Processes
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Overview on Analytical Processes  

ما قبل التحليل

Pre-Analytic 

Processes

Analytic Processes Post-Analytic

 Processes

Sampling     Transport     Receipt & Processing
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Overview on Analytical Processes  

ما قبل التحليل

Preanalytic 

Processes

عملية التحليل 
Analytic Processes

Postanalytic

 Processes

1- Sample preparation          2- Extraction            Clean-UP

     Determination (Qualitative and/or Quantative)
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Samples preparation
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     Extracting compounds of dioxins, furans and dioxin like-PCBs from 

samples collected by using the device extraction. Addition of C13-
labeled standard solution  (Dioxins & PCBs) prior to extract for all 
samples.

(A)
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Extraction

Liquid-Liquid Extraction 
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Automated Soxhelt Extractions
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Accelerated Solvent Extractor
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 Fractionation column of  dioxins & PCBs

        Used for removal of high molecular weight interferences (fat & colors) basic column
      Used for removal of non-polar and polar interferences compounds. 

C) Carbon column 
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Fluid Management System
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ما قبل التحليل
Preanalytic 
Processes

عملية التحليل 
Analytic Processes

بعد التحليل
Postanalytic

 Processes

Reporting
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• Spike Sample

• Control Chart

• Blank Sample

• Repeatability

• PT

• CRM

• Calibration

• Swap sample

• Blind sample

• Quality of solvent and reagents

• Avoid contamination
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THANK YOU 
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