Study on combustion of sewage sludge solid fuel alternative to coal for

Sustainable Energy Future
Hyung Taek Kim, Ph.D., Ajou University, KOREA

Abstract

The 21st 2015 United Nations Climate Change Conference was held in
Paris, France. The 21 Conference of Parties (COP21) signed the Paris
Climate Accord to reduce the greenhouse gas emission. The Rep. of
Korea (South Korea) aims to lower the business as usual (BAU) emission
rate by 37%. Therefore the rate of coal energy dependency is
decreasing whereas the mandatory supply ratio of the renewable
energy is on the rise. The sewage sludge solid fuel is also considered
within the realm of renewable energy. In contrast to coal, the sewage
sludge contains larger quantities of P2Os. The P20s is commonly
known as a substance that significantly impacts fouling and
slagging. However, there is lack of literature that supports the
correlation between P20s5 and the generation of fouling
mechanism. Phosphorus has a low melting point of 340 Celsius
degrees while being sublimated at the same time. Additionally,
phosphorus is highly absorbent and creates phosphoric acid by
The
phosphoric acid easily reacts with inorganic substances within the

the water reaction depending on the temperature.
sewage sludge solid fuel which creates new compounds under
even lower melting points. To examine this chemical reaction, the
researcher has conducted several synthetic experiments by
combining inorganic matter [CaO, MgO, Al203, Fe203, SiO2]
within the sewage sludge solid fuel with phosphorus [P20s]. The
researcher measured the degree of agglomeration with Sieve
Shaker. Under the XRD analysis, the experiment confirmed the

compound production of CazsMgs(POu4)s, Cas(PO4)2, Mg3(POua)2,

AIPOy4, FePOy, etc. Additionally, the researcher conducted Drop
Tube Furnace experiment using sewage sludge solid fuel to
examine the fouling problem during the combustion situation. The
result suggests a positive correlation between the high phosphorus
in sewage sludge solid fuel and the fouling rate based on the DTF
experiment.

Recent Publications

1 Niu, Yanqging, Houzhang Tan, and Shien Hui. "Ash-related issues
during biomass combustion: Alkali-induced slagging, silicate melt-
induced slagging (ash fusion), agglomeration, corrosion, ash
utilization, and related countermeasures." Progress in Energy and
Combustion Science 52 (2016): 1-61.

2. Kupka, Tomasz, et al. "Investigation of ash deposit formation during
co-firing of coal with sewage sludge, saw-dust and refuse derived
fuel." Fuel 87.12 (2008): 2824-2837.

3. Pronobis, Marek. "Evaluation of the influence of biomass co-
combustion on boiler furnace slagging by means of fusibility
correlations." Biomass and Bioenergy 28.4 (2005): 375-383.

4. Namkung, Hueon, et al. "Coal fouling characteristic to deposit probe
with different temperatures under the gasification condition."
Korean Journal of Chemical Engineering 29.4 (2012): 464-472.

5. Curiel, Gabriel Garcia. Thermodynamic Modeling of MgO-P205,
MnO-P205 and CaO-MgO-P205 Systems. Diss. McGill University
Libraries, 2013.

BBiography

Hyung-Taek Kim has completed his Ph.D. at the age of 32 years from Pennsylvania University. He is professor of Ajou Uninversity and adjunct professor of East China
University of Science and Technolohy. He is also director of Korea Society of Energy&Climate Change and Korean Coal Gasification Association. He has published

more than 25 papers in reputed journals.

Email: htkim@ajou.ac.kr

Notes/Comments:


http://dx.doi.org/10.4172/2167-0846.C1.006
mailto:htkim@ajou.ac.kr

