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Abstract

In offshore cage aquaculture, biofouling on synthetic fiber nets increases load and obstructs water flow,
leading to reduced operational efficiency. To address this issue, research on replacing traditional synthetic
fiber nets with copper alloy nets has been actively conducted. In this study, the corrosion resistance of
two types of copper alloy nets(A, B) was evaluated through cyclic corrosion tests, immersion corrosion
tests, and leaching tests. The results showed that copper alloy net(B) exhibited higher corrosion resistance
in the cyclic corrosion test but had a greater mass loss in the immersion corrosion test, indicating that
corrosion resistance varies depending on the environmental conditions. Both nets underwent uniform
corrosion without pitting or cracking, and the leaching test revealed high concentrations of Ni, Cu, and Zn.
This study provides fundamental data for the practical application of brass nets in offshore aquaculture
cages, highlighting the need for further research on corrosion resistance improvements and environmental

impact assessments.
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[Fig. 1] Test specimens used in each experiment.
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<Table 4> Weight loss of specimens according to cyclic corrosion test results(90 Cycles)

Specimen No. Initial weight(g) Final weight(g) Weight change rate(%)

1 157.068 156.809 0.164
Copper alloy net 2 164.436 164.135 0.182
(A) 3 163.064 162.776 0.176
Average 161.522 161.240 0.174
1 120.780 120.628 0.126
Copper alloy net 2 123.433 123.280 0.123
(B) 3 123.309 123.136 0.140
Average 122.508 122.348 0.130
1 5.236 5.234 0.043
Synthetic fiber net 2 2.262 5.259 0.045
(PES) 3 4.705 4.702 0.053
Average 5.068 5.065 0.047
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<Table 5> Demographic characteristics of the respondents

Specimen No. Initial weight(g) Final weight(g) Weight change rate(%)
1 158.358 158.135 0.140
Copper alloy net 2 162.202 161.959 0.150
(A) 3 158.930 158.698 0.146
Average 159.830 159.597 0.145
1 127.079 122.959 3.242
Copper alloy net 2 130.134 125.992 3.183
(B) 3 130.336 126.294 3.102
Average 129.183 125.082 3.175
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(A) Copper alloy net after testing

(B) Copper alloy net after testing

[Fig. 6] No.l Specimens after Immersion Corrosion
Test.
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<Table 6> Concentration of each inorganic element

according to the artificial seawater
leaching test
Test Concentration( g /L)
. Before After After
item leaching leaching A leaching B
Cr - - -
Al 1.11 0.988 1.58
Sn 0.087 0.118 0.136
Co 0.073 0.129 0.113
Ni 0.805 28.0 25.1
Cu 0.715 1128 1398
Zn 232 4155 2134
Sb 0.992 1.07 1.20
TP
(mg/L) 1.76 1.80 1.74
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