
IMPACT OP SEWkGB SLUDSE AHD SEWER SLZMES BTf POLyCHI.ORIliATKD 
OIBEWtO-P-OXOZXHS AHO POIiYCRI,OSajaiTED DZBKRSOFnSASS 

R. Hengstmarui^, R. Hamann^, H. Wetier^ and A. Kettrup^ 
(1) Universitat Paderborn, Angewandte Chenie, 4790 Paderborn, FRG 
(2) Gesellschaft fiir Strahlen- und Unwe Itf orschung mbH, Institut 
fUr Skologische chemie, Ingolstadter Landstrafle l, 8042 
Neuherberg, FRG 

Abstract 
The aia of this research project is to establish a register for 
ttie impact of municipal waste water by polychlorinated dibenzo-p-
dioxins (PCDD) and polychlorinated dibenzofurans (PCDF). By oeans 
of this register it should be possible to detect any kind of 
emission sources. As significant impact patterns were detemined 
by investigating the sewage sludge we analysed sewer slimes of t h e 
main sewers and typical enviromental coapartments to compeire the 
differences between the sewage sludge pattems with those from the 
investigations of the compartments. The results show that the 
pattern of PCDD/PCDF in the sewer slimes is directly comparable 
with the air samples in particular for hexachloro dibenzo-p-
dioxins. 

ZHTRODOCXXOH 
The yearly appearance of sewage sludge in the Federal Republic of 
Gem^tny which corresponds to 2,5 Mio m^ dry matter (1) amounts to 
50 Mio m-* . Due to the increasing concentarations of pollutants the 
agriculture application of sewage sludge is meanwhile drastically 
restricted. A 50000 inhabitant city serves as an example for this 
pilot study to detect Idle emission of polychlorinated dibenzo-p-
dioxins and polychlorinated dibenzofurans sources which are the 
main subjects of this project. 
The overall composition of the total daily quantity of 18000 M-̂  of 
waste water is shown in Figure 1. 

Figure 1: Haste water composition 
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Experimantal 
The impact of sewage sludge by PCDD/PCDF isomers was disscussed 
previously (2,3). The partially very high concentrations demand 
for t h e ascertainment of the emittents. To monitor the impact 
profil the PCDD/PCDF concentrations in sewage sludge were analysed 
for several months. 
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Table 1: Summary of PCDD/PCDF concentrations in sewage sludge 
(ng/kg dry matter) 

It was difficult to ascertain the source of pollution by the 
evaluation of the dioxin and furan patterns in the sewage sludge 
because they are very similar due to of the continuously stirring 
of the sewage sludge. For this reason the sewer slimes of the main 
sewers were analysed to determine the difference between the 
patterns. 

. . . f — — ' 

witb the biological film of bacterial beds i.e. the biological 
lawn of trickling filters for waste water treatment (4). 

For better source ascertainment we divided the total sewer entry 
of PCDD/PCDF into three main groups. 

- industrial waste water 
- domestic waste water 
- surface street waste water (representing 
the general environmental impact) 

The indicator function of sewer slimes (5) for heavy metall entry 
was described. In order to characterize the industrial and 
domestic entry (Input) we investigated the sewer slimes of the 
different sewers. The input of the general environmental 
pollutants by means of surface street waste water should be 
monitored by analysing the ambient air, the urban dust and the 
rain water. 
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Sampling Conceptton 
For Tha Ascertainment Of Contaminated Path's 

By r>att«rn Analysis 
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Figure 2: Saiqiling conception 

The following figures illustrate a typical sewage sludge pattem 
(a), a sewer slime pattem of a main pipe with a predominant 
content of industrial waste water (b), a sewer slime of a main 
pipe with a predominant content of domestic waste water (c) and a 
pattem of urban dust (d). 
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PCDD/PCDF 
Sewer Slime (Main Pipe 3) 

ng/kg 
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PCDD/PCDF 
Urban Dust (High Density of Traffic) 

ng/Kg 

TCDD PCtID .HxCOO'.HPCDDi OCDD TCDF ; PCDF .HxCDFtHpCOFi OCDF j 

Figure 3a-3d: Pattem of different matrices as mentioned above 
A difference results by comparing the pattern of the chlorinated 
homologous compounds of the sewer slimes witi those of the sewage 
sludge and urban dust, especially for the PCDF homologous. Drbem 
dust shows a typical combustion related pattem in contrast to the 
pattern of the sewer slimes of the main pipes with mainly domestic 
cind industrial waste water. 
Simultaneous investigations of sewage sludge before and after 
digestion led to the results that the concentrations of PCDD and 
PCDF after the digestion as well as the pattern were different. 
The increeise of PCDD/PCDF during tJie fouling of 70 days is shown 
in Figure 4. 

Increase of PCDD/PCDF in Sewage Sludge 
during Fouling (t- 70 days) 
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Figu re 4: P e r c e n t a g e i n c r e a s e of PCDD/PCDF i n sewage s l u d g e 
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Coucluaions 

It seems that sewer slimes have a potential indicator function for 
the identification of PCDD/PCDF entry. Until now the results of 
our investigations show that the pathway of contamination could 
not be completely determined. To obtain more detailed information 
it is nessesary to monitor the different individual industrial 
entries of PCDD/PCDF. Concluding results to this study will be 
published soon. 
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