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Carbon emissions from fuel consumption have been pointed by scientists as the cause of global warming.
In particular, fossil fuels are known to emit more carbon when burned than other types of fuels. In this
regard, International Maritime Organization has announced a regulation plan to reduce carbon dioxide
emissions. Therefore, recently, Liquefied Natural Gas propulsion ships are responding to such carbon
reduction regulation. However, from a long-term perspective, it is necessary to use carbon-free fuels such
as hydrogen and ammonia. Nitrogen oxides might be generated during ammonia combustion. There is a
possibility that incompletely burned ammonia is discharged. Therefore, rather than being used as a direct
fuel, Ammonia is only used to reduce NO, such as urea solution in diesel vehicle Selective Catalyst
Reduction. Currently, LPG vehicle fuel feed system studies have evaluated the durability of combustion
injectors and fuel tanks in ammonia environment. However, few studies have been conducted to apply
ammonia as a ship fuel. Therefore, this study aims to evaluate corrosion damage that might occur when

ammonia is used as a propulsion fuel on ships.
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CORROSION CHARACTERISTICS OF ST37.4 CARBON STEEL FOR SHIP FUEL PIPE WITH AMMONIA CONCENTRATION
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Table 1. Mechanical characteristics and chemical compositions
of St37.4 carbon steel

(a) Mechanical characteristics

Yield Strength Tensile Strength Elongation
(N/mm?) (N/mm?) (%)
290 405 38.5

(b) Chemical compositions (%)
C Mn Si S P Cr Ni Cu Fe
0.10 | 0.47 | 0.22 [0.017{0.014| 0.04 | 0.01 | 0.06 | Bal.
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Fig. 1. Acrylic tank for immersion test of St37.4 carbon steel
with ammonia concentration
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Fig. 2. Polarization curves for Tafel analysis of St37.4
carbon steel on 0 °C solution with ammonia concentration

Table. 2. Result of Tafel analysis for St37.4 carbon steel on
0 °C solution with ammonia concentration

corrosion | corrosion current corrosion rate
potential density
(mV) (nA/cm?) mpy mmpy
0% -343 339 0.15497 |0.0039353
5% -337 1306 0.59660 |0.0151562
10% -384 1039 0.475055 |0.0120682
15% -448 999 0.45676 |0.0116035
20% -425 491 0.22471 |0.0057086
25% -418 282 0.12932 |0.0032855
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corrosion rate(b) for St37.4 carbon steel on 0 °C solution
with ammonia concentration
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Fig. 6. SEM morphologies of St37.4 carbon steel on 0 °C solution with immersion time and ammonia concentration
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