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Experimental study of sludge blending with pine sawdust and
its synergistic sulphur fixation mechanism
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Abstract: Incineration is a widely used method for the thermal treatment of sludge disposal.
However, sludge combustion faces several challenges, including low calorific value, high ash
content, poor combustibility, unstable combustion processes and serious environmental pol-
lution, The co-combustion of pine sawdust and sludge is proposed to achieve the stabiliza-
tion, harmless treatment and resource utilization of sludge. The reaction behaviour and
product components during co-combustion are analysed using thermogravimetric Fourier
transform infrared spectroscopy (TG-FTIR). Additionally, the sulphur content in the ash
residue is determined through combustion experiments. Results showed that the devolatiliza-
tion and combustion stage accounts for the largest mass loss during the co-combustion of
sludge and pine sawdust. The combustion kinetics of the blended samples were analyzed
with the Coats-Redfern integration method to determine the optimal number of reaction sta-

ges. It was found that when the mixing ratio of pine sawdust exceeded 50% and the frequen-
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cy factor was greater than 600 min ', the main gaseous-phase products identified by FTIR
were CO, and H,O. Blending and co-combusting sludge with pine sawdust can effectively fix
sulphur elements in the ash, thereby reducing air pollution.
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