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Abstract — This paper was studied on the corrosion behavior of STS 304 for gas boiler in the condensed
water, the electrochemical polarization test of STS 304 for gas boiler in the condensed water was carried
out. And the corrosion behavior of STS 304 was considered. The main results are as following: 1) As
corrosion environment is acidified from neutrality, the polarization resistance of STS 304 decreases and
the corrosion potential is less noble. 2) The corrosion reaction mechanism of STS 304 is cathodic control.
3) As corrosion environment is acidified, the passive potential range of STS 304 decreases. Also, the passive
current density of STS 304 increases.
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Table 1. Chemical compositions and mechanical properties of used material (STS 304).

Chemical composition C Si Mn P S Ni Cr
(wt %) 0.04 0.5 1.09 0.02 0.005 8.1 18.4
Tensile strength (MPa) Yield strength (MPa) Elongation (%)

Mechanical properties
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Fig. 1. Configuration and dimension of polarization test
specimen (unit : mm).
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Fig. 2. Schematic diagram of polarization test equipment.
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Fig. 3. Linear polarization curves of STS 304 in various
pH of acid solution.
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Fig. 4. Polarization resistance of STS 304 vs. various pH
solution at 25°C.
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Fig. 5. Tafel polarization curves of STS 304 in various pH
solution at 25°C.
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Fig. 6. Corrosion current density of STS 304 in various pH
solution at 25°C.
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Fig. 7. Open circuit potential vs. corro- sion currend density
of STS 304 in various pH solution at 25°C.
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Fig. 8. Anodic polarization curves of STS 304 in various
pH solution at 25°C
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