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Introduction 
118 chimney soot samples of the bavarian area were investigated in 1993 and 1994 ' for 
PCDD/F. The detecled concenlralions were in the range of 4 to 42048.2 ng I-TE/kg (mean 
value 2802.33 ng I-TE/kg). 
For this reason il must be assumed that chimney sweeper belong lo the mosl exponaled 
group. They were able to inlake the PCDD/F with the chimney soot particles and as gaseous 
compounds. This inaeased uptake of PCDD/F could lead to higher concentrations in blood 
and fal and perhaps to injuries lo heallh. Based on this knowledge 3(X) bavarian chimney 
sweeper were investigated for PCDD/F and PCB. 

Materials and Methods 
a) Sampling 
Aboul 3100 chimney sweeper were available in Bavaria. For a statistical interpretation of the 
results a collective of 300 chimney sweeper and a control collective of 60 persons were 
chozen. The selection of the chimney sweeper was done by the Bavarian chimney sweeper 
corporation. The blood taking was carried out by the institute and outpatient departmeni for 
industrial, social and environmenlal medicine. 

b) Extraction 
The isolation of the blood fal was carried oul by the method of Papke, Ball, Lis and 
Scheunert ' . The extraction solvent was n-hexane/propanol-2 3:2. After concentration of the 
extract a gravimetrical fal delerminalion was done. Additional a clinical fat determination 
was carried oul. Basedpn the somelimes differeni resulls the solvent was changed lo n-
hexane/propanol-2 1:3 . 
The 17 2,3,7,8-subslituted carbon-13 PCDD/F and the ^•*Cj2-PCB 28, 52, 101, 138, 153 
and 180 were added before extraction. 

c) Isolation of the PCDD/F and PCB 
In figure 1 the scheme of the isolation of the PCDD/F and PCB was presenled. 
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chemical elul 
exlract 

300 ml n-hexane 

HjSO. Silica-column 

extract concentrated 
lo 3 ml 

ALO^-separalion I 
25 g alumina B super 1 

1st fraction: 50 ml benzene, 200 ml n-hexane/CH-CL 98:2 
2nd fraction: 150 ml n-hexane/CH^CU 50:50 

2nd fraction concentrated lo 2 ml 

ALO^-separation II 
2.5 g alumina B super I 

Isl fraction: 40 ml n-hexane/CH-CL 98:2 
2nd fraction: 25 ml n-hexane/CH-Cl- 50:50 

2nd fraction 
concentrated lo 

30/il 

I 
HRGC/HRMS 

(PCDD/F) 

Isl fraction Al-O, I + 
Isl fraction AI2O2 II 

concentrated to 
100 ;«1 

HRGC/HRMS 
(PCB) 

Figure 1: Isolation of PCDD/F and PCB from human blood 
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d) GC/MS-analvsis 
The PCDD/F and PCB analyses were carried out using HRGC/HRMS. The PCDD/F and 
PCB were quantified with the added internal standards. 

Results and Discussion 
a) Extraction efficiency 
At the beginning of our studies the extraction of the human blood was done using chemical 
clut and the solvent n-hexane/propanol-2 3:2. The determined fal contents (gravimetrical and 
clinical) differ upto a factor 5 and also the absolut contents of PCDD/F and PCB. This 
problem was solved changing the solveni to n-hexane/propanol-2 1:3. Now the gravimetrical 
and clinical fal contents were very similar. Bul the results show also that Ac PCDD/F and 
PCB concentration related to the gravimetrical fat conient obtained from the two different 
solvents were very similar. Using the clinical fal delerminalion as reference the extraction 
with n-hexanc/propanol-2 1:3 must be done. 

b) PCDD/F-results 
Within the scope of our investigations 300 human blood samples of chimney sweeper and 60 
human blood samples of a control group were analyzed for the 17 2,3,7,8-isomeres. The 
results were converted to the international toxicity aquivalents (1-TE). The following table 
shows the min., max. and mean value concentralions. 

blood sample 

chimney sweep (n 
= 300) 

control group 
(n = 60) 

PCDD/F-concentration 1-TE ng/kg fal 

min. cone. 

3.40 

5.76 

max. cone. 

73.19 

121.26 

mean value 

17.88 

16.80 

Table 1: min., max., and mean value concentralions in human blood 

The comparison of these results show, that the chimney sweeper were only aboul 6.4% 
higher loaded than the control group. Obviously the PCDD/F which were adsorbed lo the 
chimney soot were only desorbed lo a very small percentage. 
The comparison of these data with the data of the literature -' about the general german 
population show a very good conformity. 

c) PCB-resulls 
3(M) human blood samples of chimney sweeper and 60 blood samples of a control group were 
also analyzed for the PCBs 28, 52, 101, 138, 152 and 180. The concenlralions of the 6 
congeneres were added. The min., max and average concentrations showed table 2. 
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blood sample 

chimney sweep (n 
= 300) 

control group 
(n = 60) 

PCB-concentration pglV.g fat | 

min. cone. 

54.468 

19.118 

max. cone. 

4081.587 

636.448 

mean value 

357.769 

313.667 

Table 2: min., max. and mean value concenlralions in human blood 

These dala show similar concentrations in the blood of the chimney sweeper and the conlrol 
group. The professional exposition against incineration residues leads nol to a relevant addi
tional load. 
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