
E. Kubota et al.Research
ES S30

Environmental Sciences, Vol. 14, Supplement (2007) 089–095

Suppression of Formation of Dioxins 
in Combustion Gas of Municipal Waste 
Incinerators by Spray Water Injection 

Eiji Kubota, Toru Shigechi1,*, Takehiro Takemasa,
Satoru Momoki and Koji Arizono2

Graduate School of Science and Technology, Nagasaki University,
1-14 Bunkyo, Nagasaki 852-8521, Japan

1Department of Mechanical System Engineering, Nagasaki University,
1-14 Bunkyo, Nagasaki 852-8521, Japan,

2Faculty of Environmental and Symbiotic Sciences, Prefectural University of Kumamoto,
3-1-100 Tsukide, Kumamoto 862-8502, Japan

(Received November 21, 2007; accepted February 15, 2008)

*E-mail: shigechi@nagasaki-u.ac.jp

Key words: dioxins, combustion gas, municipal waste incinerators

 Dioxins in the combustion gas of municipal solid waste incinerators (MSWIs) are 
resynthesized when the combustion gas passes from the outlet exaust gas boiler to the 
outlet gas duct.  The objective of the study was to estimate if the suppression of the 
formation of dioxins depends on the inlet gas temperature and diameter and/or tem-
perature of droplet spray water using an actual incinerator operation data.  The dioxin 
formation and/or the quenching temperature is revealed using the Altwicker theory 
equation with the information of inlet gas temperature and droplet spray water.  The 
evaporation rate of a spray water droplet also can be estimated using the Mizutani the-
ory.  The highest dioxin formation was found at 350°C; thereafter, it decreased quickly.  
When an area of 500 μm for droplet-formed dioxins is defined as 100%, the values of 
formed dioxins for 400, 300, 200 and 100 μm droplet areas are estimated as 71, 41, 25 
and 18%, respectively.  It is revealed that the smaller size of droplet spray water and 
lower inlet gas temperature enable the decrease in dioxin formation.  The decreased di-
oxin formation and/or the lower quenching temperature is revealed using the Altwicker 
theory equation with the information of inlet gas temperature and droplet spray water 
size.


