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1. Introduction – Paper manufacturing using waste paper generates a high amount of wastes, about 70% 

of which is de-inking sludge generated in the process of removing inks and coatings [1]. Moisture content 

of this sludge at the end of the deinking process is high, around 100 wt % in dry base, which results in 

high handling and transport costs and lower efficiency of energy recovery. Sludge is a continuous source 

of renewable biomass feasible for energy recovery, alternative to landfills [1]. Spouted Bed technology 

has been successfully applied for thermal treatment of biomass wastes by drying [2-4] and by combustion 

[4-6]. 

In this paper, the applicability of a conical spouted bed combustor has been proven for thermal 

exploitation of de-inking sludge wastes from Paper industry. Combustion of sludge wastes has been 

carried out in batch mode in a conical spouted bed combustor in the spouted bed regime and the 

combustion efficiency has been determined. 

 

2. Experimental - The experimental study has been carried out in a plant 

designed at purpose [4-6], whose main component is the conical combustor. 

The sludge waste (Figure 1) was generated in the de-inking process. It has a 

mean Sauter diameter, dS= 2.81 mm, density, s= 1123 kg/m3, and solid 

moisture content of 103 wt% (dry basis) measured by Mettler Toledo HB43-

S Halogen hygrometer. 

Combustion of sludge wastes has been carried out in batch by preheating a 

bed of inert material (sand) by air flow, measured by mass flowmeter, heated 

in an electric resistance. Once the set temperature of the sand bed was 

reached, the sludge was fed to the combustor. 

 

3. Results and Discussion - The range of operating conditions of beds consisting of sludge wastes in the 

spouted bed regime has been determined at temperatures ranging from 500-600 ºC. Experimental 

combustion efficiency has been calculated from the concentration of CO2, CO (% volume)) in the exhaust 

gases measured by measured by Testo 350 gas analyzer. 

 

4. Conclusions - The spouted bed combustor has been proven to be feasible for thermal exploitation of 

de-inking sludge wastes from the Paper industry, based on the high experimental combustion efficiency. 
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Figure 1. Wet sludge 


