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In the city of Nuremberg (Gennany), each year about 25,000 tons 
(dry matter) of sewage sludge are created as a by-product of 
waste water treatment. The digested sludge coneists of 96 % water 
and until 1992 was thermally stabilized using the Porteous 
procedure: the sludge was hejited up in an autoclave to a 
temperature of 180 - 200 'C at a pressure of 28 bar. After 
relaxation, it was moved to a thickener where a substantial part 
of the liquid could be removed. After running through a chamber 
filter, the sludge contained only about 50 % dry matter. This 
treatment does not only remove water, but organic matter is also 
digested or evaporated. 
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Operational sequence of the sludge draining In Nuremberg ^ ^ 
1 Steam generator 9 
2 Storeroom 10 
3 Piston diaphragm pump ll 
4 Heat exchanger 12 
5 Autoclaves 13 
6 Gauge equipment 14 
7 Release of pressure 15 
8 Conditioned sludge 16 

Thickener 
De-aeration 
Thickened sludge 
Waste water 
Chamber filter press 
Press cake 
Filtrate 
Silo 
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Between November 1991 and May 1992, the sludge was analysed four 
times before and after the drying process and examined for heavy 
metals (Pb, Cd, Cr, Cu, Ni, Hg, Zn), polychlorinated biphenyls 
(PCB) and PCDD/F. It was found that the concentration of heavy 
metals and PCB (related to dry matter) had increased by a factor 
of about 1.3 after the drying process (see table 1 and 2). 

Table 1 Heavy metals in the sewage sludge before and after the 
drying process (concentrations in mg/kg dry matter) 
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bê Epre dryiiig.. 

after;, drying. 
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1 after drying 
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120 
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270 

160 

190 

140 

180 

1,27 
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1,15 
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160 
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200 
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1,27 
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1,24 
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1,21 
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Table 2 PCB-concentrations in the sewage sludge before and 
after the drying process (concentrations in ̂ 9/^9 t̂ ŷ 
matter) 
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2 0 , 6 

3 2 , 8 

3 3 , 4 
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2 8 , 8 

2 2 , 2 

4 4 , 4 
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3 4 , 2 

4 4 , 8 

4 3 , 6 

7 0 , 2 

1 ,36 
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1 0 6 , 4 

1 3 1 , 0 

7 8 , 0 

1 1 9 , 3 

7 3 , 4 

8 5 , 3 

8 7 , 0 

125 

1 ,34 

. P C B . ' 
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9 1 , 4 

1 1 1 , 1 

6 7 , 7 

8 9 , 1 

6 1 , 7 

6 9 , 0 

7 1 , 3 

104 

1 ,28 

PCB 
180 

6 1 , 8 

7 3 , 7 

5 2 , 9 

6 5 , 6 

4 6 , 1 

5 3 , 0 

5 3 , 0 

7 4 , 2 

1 , 25 

Z PCB, 

3 5 2 , 6 

4 5 3 , 3 

2 8 9 , 2 

3 8 5 , 2 

2 4 8 , 8 

3 0 1 , 5 

3 0 9 , 9 

4 5 1 , 2 

This effect may be explained by the decrease of organic matter 
during drying. In the case of PCDD/F, the ITQ was found to be 
increased by a factor of 3.2, for some congeners even by a factor 
of 8 (see table 3). This may only be explained by the fact that 
during thermal conditioning, PCDD/F ist formed from precursors 
like e. g. chlorophenols. This formation is probably catalyzed 
by metals like copper or nickel and considerably sped up by the 
higher temperatures. 
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Tcible 3 : PCDD/F-concentrations I n t h e sewage s ludge b e f o r e and a f t e r the drying p r o c e s s ( i n ng/Jcg d ry ma t t e r ) 
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