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Fig.1 Corrosion dynamic curves of CoCrFeNiTigs in different

SO, atmosphere at 650 and 750 C
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Fig.3 XRD patterns of CoCrFeNiTigs exposed in 0.75%S0,
at750 C
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Fig.4 Cross-sectional micrographs of CoCrFeNiTios exposed in 0%S0O, at 750 ‘C for 20 h (a), 100 h (b), and 200 h (c)
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Table 1 EDS results of each area in Fig.4 (at%)
Position Ti Cr Fe Co Ni S 0]
28.25 375 0.64 035 037 0.08 66.44
797 3141 274 266 220 0.35 5267
8.01 24.84 2321 2233 21.61 - -
29.02 554 317 290 262 0.20 56.55
7.46 3042 032 042 033 0.24 59.90
13.69 7.94 1473 1554 1153 0.44 35.37
1723 7.94 262 4.65 - 0.19 67.37
9.48 2241 853 128 091 0.16 81.28
802 734 691 444 108 039 7182
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K5 CoCrFeNiTips &4:7E 750 C, JoBi AT 20 h (1) EPMA R
Fig.5 EPMA images of CoCrFeNiTios exposed in 0% SO, for 20 h at 750 C
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Fig.6 Cross-section micrographs of CoCrFeNiTigs exposed in 0.75% SO, at 750°C for 40 h (a), 100 h (b), and 150 h (c)
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Table 2 EDS results of corroded area in Fig.6 (at%)
Position S o Ti Cr Fe Ni Co

1 - 6683 3163 154 - - -
2 - 5874 305 3821 - - -
3 0.63 61.26 36.39 1.72 - - -
4 - - - 17.54 2299 31.25 28.23
5 541 - 321 1631 2538 25.61 24.08
6 - 6497 3233 270 - - -
7 0.95 59.38 547 34.20 - - -
8 - - - 9.93 29.80 29.33 30.94
9 8.39 - 510 11.62 28.47 23.71 2271
10 - 7159 26.28 213 - - -
11 - 6144 526 2029 533 643 124
12 0.64 54.21 26.05 10.07 3.67 2.64 272
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Fig.7 EPMA images of CoCrFeNiTios corroded in 0.75%S0, for 150 h at 750 C
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Effect of SO, on the Corrosion Behaviors of CoCrFeNiTig 5 Alloy
Anti-Alkali Metal Sulfate

Li Ping, Qin Peng, Pang Shengjiao, Li Tingju, Zhao Jie
(Dalian University of Technology, Dalian 116024, China)

Abstract: The effect of SO, in simulated furnace atmosphere on the corrosion behaviors of CoCrFeNiTigs anti-alkali metal sulphate was
investigated by XRD, SEM (EDS) and EMPA. The results show that the corrosion kinetic curve of the alloy in 0.75%SO; follows the
parabolic law and is similar to that in 0% SO,. The corrosion products are mainly composed of Ti, Cr, Fe oxides, minor compound oxides
with spinals structure as well as (Fe,Ni),S,. Adding 0.75%S0, in simulated furnace atmosphere increases significantly the oxide films in
thickness as well as the pore densities in the corrosion affected zone, and accelerates the spalling of the oxide films off the surface of the
alloy. It is concluded that the corrosion of CoCrFeNiTios high-entropy alloy in 0% SO, is attributed to the formation of the protective
oxide layers and to the basic fluxing of Cr,Os in molten Na,SO,4 induced by low melting point eutectic; however, the high temperature
corrosion of CoCrFeNiTigs in 0.75%S0; is caused by the oxidation of the alloy, the sulfate salinization of metallic oxide and the formation
of ternary composed alkali metal sulfate as well as the dissolution of Fe in melted salt. Moreover, the sulfidition of Fe, Ni occurring in the
corrosion affected zone also contributes to the corrosion.
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