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Introduction 
In the past we have reported on tiie high levels of PCDD/Fs in workers from a chemical factory in 
China.' (Dagu Chemical Factory in Tianjin) In one part ofthe factory nearly all the workers have 
chloracne and exfremely high levels of PCDD/Fs in their body. In that part ofthe factory the non-
gamma isomers of HCH are dehydrochlorinated to frichlorobenzene. To get a better idea about the 
problem we have investigated the process where most ofthe workers who are highly 
contaminated. We did microscale experiments where the non-gamma isomers of HCH were 
heated while in contact with salts. Also soil samples from the plant area and samples ofthe HCH 
were analysed. 

Experimental Methods 
Mixtures of SiO?, non-gamma HCH(5%) and CuCl2(5%) or FeCl3(5%) were placed in an oven as 
described before . Reaction temperatures of 150,200 and 250" C were used. After the heating of 
the samples a standard procedure for the analysis ofthe formed PCDD/F's was used. An 
experiment without the addition of a copper or iron salt was also was also performed as well as 
the analysis ofthe material. Soil samples from the soil in the factory were taken and analysed. 

Experimental Results 
The material that was used did contain PCDD/Fs in rather high amounts but only the hepta and 
octa dibenzodioxins and dibenzofurans are present in measurable amounts. The results are given 
in table I. 
The total amount of tiie PCDD/F's formed during the experiments is the highest at the 
experimental temperature of 250" C with the exception ofthe copperchloride experiment where 
the optimum formation temperature is 200" C. 
The results for those compounds, which are formed in the highest amounts, are given in table I. 

Discussion 
From the results as given in table 1 it is clear that PCDD/F's are formed during the labscale 
experiments and that the scrap samples from the reactor is a mixture ofthe Cu and Fe 
experiments. Also the experiment where the heating took place without the addition of metal salts 
did generate large amounts of PCDD/F's. From the results it is not possible to conclude whether 
the formation is due to dechlorination ofthe PCDD/F's in the starting material or formation from 
the non-gamma HCH or intermediates. The fact that at higher temperatures ofthe experiments the 
amount of higher chlorinated PCDD/F's rises conflicts with this. Even the total amount of 
PCDD/F's found after the experiments is higher with higher temperatures. The relative amounts 
ofthe hepta dioxins and dibenzofurans in the starting material and the scrap sample as well as the 
lab experiments are nearly the same. The relative high concenttation ofthe 1,2,3,4,6,8,9H7CDF 
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is rather characteristic for the all the samples. Also the rather low amount ofthe 
1,2,3,4,6,7,8H7CDD compared to tiie 1,2,3,4,6,7,SH7CDD is characteristic. 
From the experiments it is clear that the PCDD/F's to which the workers in the plant are exposed 
are formed at the hot outside ofthe chemical reactor. 
The 2,3,7,8TCDD is a compound that is found in relative low amounts in all the samples. Also the 
workers have not much elevated quantities ofthis compound in their bodies. 
TTie relative amounts of PCDD/F's in the soil samples do differ rather much from the scrap 
samples from the reactor. This may indicate that other processes that do form PCDD/F's are going 
on in the factory. 
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Table I: Absolute and relative amounts of most abundant compounds found in experiments and 
scrap samples. 
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