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Reactions of Hydrogen Halides with Carbonaceous Materials during High
Temperature Processes and the Formation of Halogenated Organic Compounds

TSUBOUCHI, Naoto
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To elucidate secondary reactions of HCI during high-temperature industrial
processes, a model carbon prepared from phenol resin is first 02-activated at 500 and then
impregnated with CH3COOK, (CH3C00)2CaH20, (CH3C00)2Cu or (CH3C00)2Zn2H20. When the sample is exposed

to a stream of 100 ppm HCI/N2 at 500 , HCI can readily react with all carbon samples to produce
surface chlorine species, and the extent of the reaction increases by metal doping. The X-ray
photoelectron spectroscopy (XPS) measurements of the HCl-treated samples exhibit the distinct CI 2p
spectra, which can be identified to organic chlorine with pure carbon and to organic and inorganic
chlorine with the Ca-, Cu- and Zn-doped carbons. These observations suggest that HCI evolved during
high-temperature industrial processes may react secondarily with carbon active sites and mineral
components (for example, Ca, Cu and Zn) in carbonaceous materials (for example, unburned carbon) to
form organic and inorganic chlorine.
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