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Introduction

In the past we have reported on the high levels of PCDD/Fs in workers from a chemical factory in
China .' (Dagu Chemical Factory in Tianjin) In one part of the factory nearly all the workers have
chloracne and extremely high levels of PCDD/Fs in their body. In that part of the factory the non-
gamma isomers of HCH are dehydrochlorinated to trichlorobenzene. To get a better idea about the
problem we have investigated the process where most of the 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 of the HCH
were analysed.

Experimental Methods

Mixtures of SiO, , non-gamma HCH(5%) and CuCl,(5%) or FCClg(S%) 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 analysns of the 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 of the 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 tablel.

The total amount of the PCDD/F s formed during the experiments is the highest at the
experimental temperature of 250° C with the exception of the 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 1.

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 of the 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 of the PCDD/F’s in the starting material or formation from
the non-gamma HCH or intermediates. The fact that at higher temperatures of the 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
of the 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 concentration of the 1,2,3,4,6,8,9H7CDF
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is rather characteristic for the all the samples. Also the rather low amount of the
1,2,3,4,6,7,8H7CDD compared to the 1,2,3,4,6,7,8H7CDD 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 of the 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 of this compound in their bodies.

The 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 1: Absolute and relative amounts of most abundant compounds found in experiments and
scrap samples.

start.mat, 250Cu 280Fe 25081 25

amount % amount % amount % smount % amount %
T4COD
1.2.4,7+a 234 28 22888 24
1,2,3,8+b 0 0 18112 19
Total 921 100 829 100 94508 100
T4ACDF
1,3.4.7 1511 1 0 0 4 1055907 53
1408 [ 0 2792 17 51021 7 0
1.3.40 1157 1 378 2 131133 17 ]
1.3.406¢+c 5427 3 - 2080 17 283734 3z 0
1.2,4,6+4 1424 1 1822 11 111356 18 0
1.2,3.7+¢ 10100 S 477 3 17339 2 0
2.3.4.9¢+1 0 0 124 1 42032 L] 0
1.2,7.8 38591 19 234 1 2148 0 0
1.2,8,7+g 1249 1 0 0 3084 1 58036 29
1,409 0 0 0 0 14652 2 0
2,467 1239 1 480 3 11245 1 7272 4
23,78 1176852 58 12% $ 0 0
2348 o L] 882 5 29677 ¢ 13171 7
2,348 2069 1 0 0 20337 3 [}
Total 203052 100 18181 100 751852 100 197014 100
PSCDD
1.2, 4.78+nh 5251 27 5530 20 700879 29
1.2.3,6.8 4301 22 4758 18 129409 47
Total 19339 100 27085 100 275851 100
PSCDODF
1.2,4,78 11453 $ 2929 ] 1185 3 25663 $
1,2.3.4.7+1 10378 4 4007 12 2915 8 195690 38
1,.2,3,4.8+) 189475 79 1455 4 2007 8 47183 9
Total 238532 100 33243 100 35848 100 510458 100
H8CDO
1,2,4,889+k 15088 31 3243 43 300168 34
1,2,36,7.0¢+| 15418 32 1378 18 231184 28
1.23.4.78 3199 7 197 5 15762 2
1,236,788 9191 19 1080 14 200074 22
1,233,709 4384 [] 639 8 1258908 14
Totail 48514 100 7504 100 396638 100
HO8CDF
1,234,068 841 0 3240 13 408 30 62304 11
1,240,738 2489 1 90086 3e 561 50 45408 8
1,2,3.4.7,8+m 20488%) 72 3913 15 0 1289903 24
1,2308.7.8 382900 14 2417 10 0 143504 28
Total 283387 100 25254 too0 1129 100 5406501 100
H7CDD
12,346,790 87584 11 1427 21 22786 34 2981 13 305008 25
1234078 72998 89 5491 1% 44587 (1] 192114 87 1106450 7%
Total 81749 100 6817 100 67373 100 22192 100 1471550 100
H7CDF
1.2346.78 22348 a0 170016 7% [X.1.1] 78 2043 50 65634 52
1234079 3604 10 0 0 ] ] 328 8 11000 °
123480689 9219 28 7415 3 1378 15 152 16 32814 286
1,234,789 1814 L) 38605 17 880 ® 21 24 16252 13
Total 3ro072 100 214034 100 9103 100 4087 100 125799 100
ocCcDD 154584 20008 43807 134421 2428080
OCDOF 20287 1349818 20440 12297 125630
totalamount 302600 2225448 203171 1091088 8587410

8%1,2,48;0%1,2,4,8+1,2,4,9;c21,2,4,8;d=1,26,8;0=1,4,7,8;1=1,2,3,4+1,2,3,8;9=1,2,79:h=1,2,4068;
=2,346,9;|~1,2,3,7,0:k=21,246,7.0+123468.1=1,23680;:m=1,2,3.4.720.
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