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CaO is a traditional desulfurizer used in coal combustion, and it is also a widely applied chemical condi-
tioner in sewage sludge dewatering. In this study, the feasibility of co-combustion of CaO-conditioned
sludge (Sc-CaO) and coal was discussed, including combustion characteristics and gas pollutants emission.
The results show that adding 30% Sc-CaO into co-combustion strengthened the procedure of devolatiliza-
tion and volatiles combustion (220–380 �C). But the main combustion performance (430–600 �C) was still
similar to that of coal. Conditioner CaO could capture almost all the SO2 during sludge mono-combustion
and 15.8–48.4% of SO2 during co-combustion. Meanwhile, conditioner CaO also contributed to N2O cat-
alytic reduction and mitigated the NO increase caused by the co-effect of raw sludge and coal at 900 �C.
Compared with physical additive CaO, conditioner CaO distributed evenly in sludge matrix and partially
bonded to carbon, which was benefit to SO2 adsorption and N2O reduction. At the same time, the increase
of NO was more mild than that caused by physical additive CaO. This study shows that co-combustion of
Sc-CaO and coal is a suitable and promising technology for clean disposal of sewage sludge.
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1. Introduction technology to reduce sludge volume, and simultaneously destroy
The safe disposal of sewage sludge is a challenge for developing
countries. Combustion is regarded as an effective and clean
the toxic organic constituents and recover energy [1]. However, it
is difficult for sludge mono-combustion because of its complicated
composition and low heating value. To keep the stable combustion
of sludge, some high heat density auxiliary fuel such as coal is nec-
essary to add for incineration [2]. Besides, the proportion of sewage
sludge was limited to a relatively low level during co-combustion.

The combustion characteristics between sludge and coal were
different. Compared with coal, sludge contained high volatile

http://crossmark.crossref.org/dialog/?doi=10.1016/j.fuel.2017.06.044&domain=pdf
http://dx.doi.org/10.1016/j.fuel.2017.06.044
mailto:huanliu@hust.edu.cn
mailto:hyao@mail.hust.edu.cn
http://dx.doi.org/10.1016/j.fuel.2017.06.044
http://www.sciencedirect.com/science/journal/00162361
http://www.elsevier.com/locate/fuel

	Novel utilization of conditioner CaO for gas pollutants control during�co-combustion of sludge and coal
	1 Introduction
	2 Materials and methods
	2.1 Sample preparation
	2.2 Thermal analysis
	2.3 Co-combustion of sludge and coal

	3 Results and discussion
	3.1 Combustion characteristics of sludge and coal
	3.2 The effect of conditioner CaO on SO2 emission
	3.3 The effect of conditioner CaO on NO and N2O emission
	3.4 The comparison of CaO as conditioner and physical additive

	4 Conclusions
	Acknowledgements
	Appendix A Supplementary data
	References


