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On the Characteristics of Sludge Combustion for Developing Safe

and Reusable Energy

Kyong-jin Park, Jai-ick Yoh and Hee-chul Yoon
ABSTRACT

A new and reusable energy source is water-treatment sludges. There is a significant
need for understanding the characteristics of sludge combustion related to improving
efficiency and ensuring the safety of this new energy source. Because sludges are
composed of solids and gas mixture, the combustion of the mixture may become quite
complex. Not only decomposition of conventional organic elements but also dust
explosion may be important during the process of converting sludges into a new and
safe form of energy. Sludge combustion mainly involves hydrogen, methane, hydro
carbons, carbon, and organic particles. Dust explosion during the gasification stage may
depend on the surrounding temperature and the composition of gases. The uncertainty in
the explosive behavior of energetic source is noted in this work. We study the explosion
characteristics of sludge combustion while the reusability of sewage sludges as a new
form of energy is also investigated.

Key Words ' sludge combustion, reusable energy, dust explosion
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Component Sludge 1|Sludge 2
Ash wt% dry fuel 31.0 44 .6
Carbon 30.9 29.0
Hydrogen 4.6 3.8
Nitrogen 4.5 3.1
Sulphur 1.1 0.80
Chlorine 0.1 0.17
Oxygen 26.5 17.56
510, wt% ash oxide| 33.6 41,3
Al,03 15.6 14.3
Cal 22.2 19.8
P20s 16.7 8.7
Fex03 3.6 6.8
Ti0; 1.3 1.2
MgO 2.3 3.2
Pb ppm dry fuel 211 369
Cd 2 5
Hg <2 < 20

Zn ppm dry fuel 567 834
Ni 32 35
As 10 20
Cu 829 487
Co 3 6
Cr 62 227
HDT 1120 1200
HDT is hemisphere temperature

Table 1. Comparison of Chemical composition
of sewage sludgel2].
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