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High-concentration chlorine (Cl,) gas is widely used in industries such as chemical processing, pharma-
ceuticals, electronics manufacturing, and gas treatment. Due to its highly reactive nature, it can also accel-
erate material degradation, leading to reduced equipment durability and increased maintenance costs.
Understanding the corrosion behavior of different alloys in Cl, environments is crucial for enhancing pro-
cess stability and extending equipment lifespan. This study analyzed corrosion behaviors of Co-Ni-Cr, Co-
Cr-Ni, Fe-Cr-Ni, Cu, and Zn-Al-Cu alloys in high-concentration Cl, gas environments. Results revealed
that Co-Ni-Cr and Co-Cr-Ni alloys exhibited superior corrosion resistance due to formation of stable Cr,0O,
protective layers, whereas Fe-Cr-Ni alloys provided intermediate resistance. Cu and Zn-Al-Cu alloys
showed varying corrosion behaviors depending on environmental factors such as humidity and oxide layer
stability. These findings emphasize the critical role of alloy composition and protective oxide layers in
reducing Cl,-induced corrosion. By providing a comprehensive analysis of different alloy systems, this
study provides insights into optimizing material selection for Cl, gas applications, contributing to improved
industrial process stability and enhanced durability.
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Table 1. Chemical Composition of Selected Alloys (unit : wt%)
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Fig. 1. Corrosion test chambers under humid and dry
environments

Sample name Element Cu Zn Al Co Ni Cr Fe Mo etc.
Cu 99.9 0.1
Zn-Al-Cu 2.25 70.75 27 -
Co-Ni-Cr 33.68 30.4 21 2.1 10 2.82
Co-Cr-Ni 45.85 18 20 4.5 7 4.65
Fe-Cr-Ni 43 16.5 75.16 2.75 1.29
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Fig. 2. Comparison of Weight Gain/Loss in Alloys Under
Moist and Dry Conditions

(d)-1

(d)-2

Fig. 3. Surface morphology of various metal samples—(a) Cu, (b) Zn-Al-Cu, (c¢) Co-Ni-Cr, (d) Co-Cr-Ni, and (e) Fe-Cr-Ni—
after exposure to a humid environment (1) and a dry environment (2)
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Fig. 4. Surface morphology of various metal samples observed by SEM—(a) Cu, (b) Zn-Al-Cu, (¢) Co-Ni-Cr, (d) Co-Cr-Ni, and
(e) Fe-Cr-Ni—after exposure to a humid environment (1) and a dry environment (2)
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Element percentage, wt%

Fig. 6. EDS analysis results of sample surfaces after testing
under moisture (-M) and dry conditions
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