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Abstract

Plastic materials have been associated with electric and electronic applications since the early days of the electrical
industry. Plastics can amount to 30 percents of the scrap mass. Generally, they are treated with flame retardants such
—h as halogenated ones and they can result in different toxic chemical compounds. These plastics can be used as

f combustibles in the recovery of copper and precious metals. However, during their combustion, halogenated flame

retardants can produce dibenzo-p-dioxins and dibenzo-furans. The estimated thermodynamic data of several organic
compounds resulting from combustion of electric and electronic scrap, have been used in conjunction with the
program HSC to calculate the conditions for dioxin and furan formation. The results show that the formation of the
dioxins is dependent on the quantities of carbon, hydrogen, chlorine and oxygen reacting in a given system, as well as
on parameters such as temperature and pressure.

Introduction

Formation Mechanism
=]

Electronic scrap is a complex matertef containing various recyclable fractions. It comes from production or discarding

of used electronic products such as old computers, printed circuit boards and connectors. Electric and electronic scraps . .
PO — contain about 30 percent plastics of which 4 percent are halogenated polymers, and percent refractory oxides with 15 @ Characterisation
- o g 0o st percent silica and 40 percent metals with 20 percent copper. The recycling of electronic scrap dates to 1969, when the
VD@ @D i U.S. Bureau of Mines investigated recovering precious metals from old and/or damaged military electronics. In Electric and Electronic Sorap Composition
o -Go-@ i : A Europe, the recycling of automobiles, batteries and electronic equipment are now being devel oped and applied. : N
”lﬁ Recycling processes for most electronic scrap are technologically well established, with the exception to cathode ray
@@ @y T tubes (CRTs). The luminescent coating of these tubes as well as the glass contain heavy metals as lead and cadmium.

Today, in many European countries, the producers of electronic products focus on whether the products should be
The dioxins-furans result from the combination of  recycled, landfilled or incinerated. Current methods of processing electronic scrap are either thermal or non-thermal.
organic compounds impregnated with halogens, Methods of thermal processing include pyrolysis, hydration and combustion, whereas non-thermal processing consists v
i.e. fluorine, chloring, bromine or iodine, each of of dismantling, sorting, chopping, classification and chemical treatment. Already since 1970s and early to mid-1980s, =
which has a specific molecular heterocyclic pyrometalurgical methods have had an important role for electric and electronic scrap. On the other hand, it seems I:I
structure. From 210 existing isomers, 75 are important to underline that the main aim was to recover only coﬁ%and the precious metals, such as gold silver, o o
dioxins and 135 are furans. Seventy of these platinum and pal [BHRAROTASEREONIE QrEaBiE BrRABRSIGARE F BTAT! iyg following reaction: o

compounds are known as extremely hazardous
isomers. The most toxic and biologica active

isomers are 2,3,7,8tetraCDD, 12,3,7,8-penta- Organic Wastes + AH = Volatile (mainly organic + H20) IR st of e putrs ) nd it it e )
CDD, 1,2,36,7,8- and 1,2,3,7,89-hexa-CDDs. + Ashes + Residues containing non volatile car bon. o
Chemically, they are very stable, and are not °. }
biodegradable. They have a low vapour pressure @ Results a4 - e,
and decompose at about 1000 °C. ¢ .« "

STA/QMS measurement of an Electronic scrap material

"

% G i wofEw DSC mwimg

umber cm-1

1. Effectof chlorin on the PCDDIF formation
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Three possibilities are proposed to explain the presence of PCDD/Fs during combustion:

1. The raw materials contain these molecules, and are incompletely destroyed during combustion;

2. These molecules are formed from chlorinated precursors such as PCBs, chlorinated phenols
and chlorinated benzene in combustion chamber, or by reactions on the fly ash;

3. Dioxing/furans are formed via de novo synthesisin after combustion chamber.

Dibenzodioxin Dibenzofuran

T Tnfluence of GIH ralios o the PCDDIF formation

11 Effect of axygen on the PCDDIF formation. IV. Temperaiure Efect on PCDDIF: formation

@ Thermodynamic considerations

Equilibrium calculations
The equilibrium composition was calculated by HSC program which uses the
Gibbs Free Energy Minimization Method.
O Thermodynamic data
"HSC, Barin, or estimated from
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(O Calculation Parameters P e
C/H ratio  ( corresponding to different fuels and organic wastes ),

Cl content ( corresponding to the chlorine present in the organic part ),
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