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Tab.1 Chemical composition of Al sacrificial anode
JBE Zn In Sn Si Cu Fe Al
T 5.2 0.028 0.023 0.072 0.00095 0.064 A
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Tab.2 Chemical composition of Q235 steel
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Fig. 1 Schematic of Al sacrificial anode (Unit: mm)
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Fig. 2 Schematic of Q235 steel sample (Unit: mm)
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Fig. 3 Schematic of Q235 steel (a) with Al anode protec-
tion and (b) without protection
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Tab.3 Average potential of Q235 steel without Al anode protection after 240 h (V, vs. SCE)
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Fig. 4 Protection potential of Q235 steel at different salini-
ties (V, vs. SCE)
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Fig. 6 Electric charge quantity of Al sacrificial anode
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Effect of salinity variation on the protective performance of
Al sacrificial anode
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Abstract: To assess the performance of Al sacrificial anode in protecting steel structures under the condition of peri-
odic salinity variation near estuaries, some factors, including the weight loss and potential of Q235 steel with and
without the protection of Al sacrificial anode and the current efficiency of Al anode, were tested under the conditions
of fixed and periodic salinities. The results showed that periodic salinity caused corrosion of Q235 steel and different
salinities caused more severe corrosion than in natural seawater. The Al sacrificial anode exhibited a good protective
performance on Q235 steel under the condition of periodic salinity but led to additional consumption and decreasing
the current efficiency of the Al anode. Under the fixed low salinity of 0.5%, the Al sacrificial anode did not exhibit a
good protective performance as expected even though its current efficiency was high and the potential of protected
Q235 steel was sufficiently negative. This study tests the protective performance of the Al sacrificial anode based on
the weight loss of Q235 steel and obtains the initial performance data of the Al anode under different periodic salini-
ties. It also provides a reference for the cathodic protection of steel structures near estuaries. Thus, new anode materi-

als or corrosion prevention techniques to protect steel structures near estuaries need to be developed.
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