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Basically, two conpletely tdifferant reactions are diicussed ai i»portint pathways to 
PCDD/PCDF foraation: a) the high temperature cheaistry in Che flaae itself, leading to 
chlorobenzenes and phenols with subsequent condensation, and b) the de-noTo-synthttis at lov 
teaperatures occurring by gas-solid interactions on tly ash. In detailed studies, tht 
cheaistry of the latter process and its aajor paraaeters were evaluated, vith the tollowing 
conclusions: 

1. Preforaed high aolecular aroaatic structures ot particulate carbon ID the M y ash art 
converted by reactions with inorganic chloride to organochloro coapounds yLtlding « 
great variety of congeners and Isoaers of chlorobenzenes, -Dapbthalencs, -bipheayli. 
-thlophenes, -benzothiophenes, -benzonitriles, -phenols, -btnzofurans, PCDD, PCDF and 
also non-volatile coapounds. 

The formation potential for these coapounds is proportional to the carbon content of 
the fly ash. The conversion of carbon to aroaatic chlorocoapounds depends on the type 
of carbon. The physico-cheaical surface area has hovever, only a ainor Influence oa i 
the reaction yield. | 

2. The reaction is induced by aetal ions, preferably C u " , in the presence of oxygen, by j 
an interaction of the aetal ions with the aroaatic structures, leading to tbe foraation ; 
of organic radicals vhich aay react uith HiO, Cl or Cli to yield, finally, 
ttiemodynaaically stable units. In the presence of broaide/chloride, aikcd chloro-
broao coapounds have been identified. 

Water vapor in the gaa phase results in preferred foraation of PCDD against PCDf. The ' 
end product of this degradative oxychlorination is CO]. 

3. The reaction proceeds at aoderate teaperatures. An optiaua teaperature range for tbe 
foraation of PCDD/PCDF as well as for other chlorocoapounds vas found to be 270'3S0*C. ; 
A recent aore detailed study shovs a second aaxiaua of toraation to occur at 4T0*C, , 
Fron this it is indicated that, depending on teiperature, tvo differe&t foraacioa | 
•echanlsBS aust be considered. 
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