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Survey of Corrosion Thinning of Boiler Water Pipe in Waste Incineration Plant

Takusei OHNO, Kiyoshi YOSHIDA and Makoto KINOSHITA

Environmental Science Section,Fukuoka City Institute of Health and Environment

Summary

During a regular repair of waste incineration plant A in 2016, it was observed that corrosion thinning of

the boiler water pipe had significantly progressed compared to the previous year, and the cause was

investigated. As the cause of the corrosion progression, we investigated temperature rise inside the waste

incinerator, heat rise generated by the waste, sulfur content of the sludge generated by the urine treatment

facility, and sulfur content of fly ash adhering to the water pipes. Although sludge generated by the urine

treatment facility was accepted at the plant from 2015, they were considered unlikely to be the direct cause

of corrosion. A scrutiny of elements other than sulfur in the fly ash adhering to the boiler water pipe showed

that fly ash of waste incineration plant A in 2016 had a lower calcium content than others, and a higher

proportion of corrosive elements chlorine, potassium, and heavy metals such as zinc and lead. Since the

proportion of chlorine, alkali metals and heavy metals such as zinc and lead was high, it was considered

likely that high-temperature corrosion due to molten salt had occurred.
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Fig. 1

Fly ash adhering to the boiler water pipe
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Table 1 Water pipe thickness measurement result of the
waste incineration plant A (mm)
place 2013 2014 2015 2016 2017 2018

Front wall 4.6 4.6 4.5 3.5 6.1* 5.8
Left wall 5.4 5.4 53 4.5 4.5 4.5
Right wall 4.7 4.7 4.6 3.9 3.7 3.4

* Value after water pipe replacement
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Fig. 2 Thinning speed of the waste incineration plant A
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Fig. 3 Changes in average temperature in the

incinerator (°C)
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Fig. 4 Changes in waste calorific value (kJ/kg)
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Fig. 5 Changes of hydrogen chloride gas in the furnace
(mg/m>N)
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Table 2 Survey results such as sulfur content in

dehydrated sludge

Sludge acceptance amount (Dry) 0.36 t/day™!
Sulfur concentration in sludge 1.03%
Amount of sulfur derived from sludge 0.0037 t/day
Garbage carry-in amount in plant A 498 t/day™
Rate of increase in sludge-derived

sulfur concentration in the entire waste 0.00074%

of plant A

*1 : 2016 average value
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Table 3  Sulfur content in the fly ash from the water pipe

2016 2017 2018
Plant A 51%  3.0% 2.7%
Plant B 49% - 6.0%
Plant C - - 3.4%
Plant D - - 2.9%
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Table 4 Results of elemental composition analysis of fly ash adhering to the water pipes (quality %)

year Cl S K Zn Pb Ca Si Al Others
2016 41 3.9 20 18 9.7 2.8 0.9 0.3 34
2017 17 8.4 6.2 3.8 - 44 5.6 5.5 9.5
Plant A
2018 21 5.8 4.6 3.7 - 47 4.8 42 8.9
2019 24 7.1 5.3 4.1 0.5 43 3.9 2.8 9.3
2016 27 7.8- 7.3 3.8 - 39 4.0 34 7.7
Plant B
2018 26 7.9 9.1 11 5.4 27 33 2.6 7.7
Plant C 2018 33 34 12 9.3 2.1 25 2.6 5.1 7.5
Plant D 2018 28 4.9- 9.5 53 - 35 3.7 3.2 0.7
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Fig. 6 Results of elemental composition analysis of fly ash adhering to the water pipes (quality %)
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