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Results & Discussion 

Sewage sludge is digested anaerobically after wastewater treatment for the 
production of biogas, but this is not always a very economically feasible 
process. Combination with other organic wastes in co-digestion can improve 
the efficiency of the process due to a synergistic effect [1]. Co-digestion can 
overcome problems related to single substrate digestion such as the lack of 
micronutrients or imbalanced C/N ratio. Sewage sludge has been successfully 
co-digested with different organic wastes such as food waste [2]. 
 
In addition to biogas, sewage sludge can be converted in other value-added 
products such as organic acids, intermediate products of the anaerobic 
digestion. The focus of this project is to achieve higher valorization of sewage 
sludge through addition of different organic wastes for the production of biogas 
and other intermediate products, as presented in Figure 1. 

Conclusions 
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Figure 1: Diagram of the project idea 

A representative organic waste from both Denmark and Norway was studied for revalorization of sewage sludge by co-digestion. Chemical composition of 
the samples, which may vary depending on region and time of collection, was studied since it can affect the co-digestion process and its outcome. 
Experiments to produce VFAs from sewage sludge and OFMSW, and biogas from sewage sludge and fish sludge were performed showing a general 
increasing trend when co-digesting the substrates. Co-digestion is then a promising approach in order to optimize feasibility of sludge treatment in 
wastewater treatment plants.   
 

Introduction 

Samples of organic wastes and sewage sludge were collected in Denmark and Norway 
to study their chemical composition, which may vary depending on the region and time 
of collection. Table 1 summarizes the chemical composition of the collected samples. 
The TS and VS content are lower in sewage samples from Denmark than from Norway, 
while the organic wastes have a similar TS and VS content.  
 
Results from batch test experiments for VFA production are presented in Figure 2. 
Samples of sewage sludge and OFMSW were studied alone and in combination with 
and without inoculum. A maximum of about 0.18 g-COD/g-COD was obtained from co-
digestion of both substrates and inoculum, with a higher increasing trend than all the 
other combinations.  
 
Figure 3 presents the methane yield from different combinations of fish sludge and 
sewage sludge at thermophilic conditions. Co-digestion of both substrates gave a 
general positive effect, reaching up to 42% more methane than sewage sludge alone.  
 

Table 1. Characteristics of sewage sludge, OFMSW and fish sludge 

  
  COD 

g/kg 
TS 
% 

VS 
% pH Total N 

g/kg 
Total P 

g/kg 

  Primary sludge 44.1 3.3 2.8 5.8 1.1 1.0 

Denmark Secondary Sludge 24.6 2.6 1.9 6.4 1.5 2.3 

  OFMSW 181.2 14.5 12.9 4.8 3.6 2.6 

                

  Fish sludge A n.a. 13.4 12.3 5.6 7.6 1.3 

Norway 
  

Fish sludge B n.a. 10.4 9.2 4.7 5.1 0.9 

Sewage sludge  84.0 8.1 6.6 5.8 2.0 1.0 

Figure 2: VFA yield from co-digestion of sewage sludge and OFMSW Figure 3: Biogas yield from co-digestion of sewage sludge and fish sludge 

For that purpose, a representative organic waste of each country is used: fish sludge in Norway and organic fraction of municipal solid waste (OFMSW) in 
Denmark. The first step in this research was to study the chemical characterization of these organic wastes in order to optimize their use as substrates. 
Then, some batch tests were performed in order to study methane and biofertilizer production in Norway, and volatile fatty acids (VFAs) production in 
Denmark.  
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