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Anode due to Seawater Velocity and pH Variations
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One of the most useful and effective protection methods for steels is the cathodic protec-
tion(CP) which is widely adopted in marine and soil. Especially, sacrificial anode for the
cathodic protection is popularly applied to protect the steel piles of marine piers, various
industrial structures and other hostile offshore structures against corrosion.

Recently, it was reported that the life of Al sacrificial anode used in port piers has been
significantly shortened, compared to the original design life (e.g. average life shortened from 20
years to 13~15 years). The relevant factors in this problem seem to be a quality of anode
material and/or various environmental factors, such as flow rates, temperature and sea water
contaminations(pH, dissolved oxygen and bacteria).

In this study. the electrochemical characteristics of Al sacrificial anode have been investigated
in terms of seawater velocity and pH variations. The corrosion rate of Al sacrificial anode with
sea water velocity was effected by mechanical errosion at 0~05 mA/cm’® of current density.
However, it was influenced by an electrochemical interaction at above 1mA/cm® Current
efficiency at pH2 was the lowest among five pH conditions in the galvanostatic test at 0.5
mA/cm®, and it became nearly constant at higher than pH 4. However, in the galvanostatic test
at pH 6, the current efficiency was the highest at 1.0 and 2.0 mA/cm®
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Table 1. Chemical composition of Al alioy material (wit%)
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Fig. 1. Seawater circulating system for flow test
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Fig. 2. Cormosion rates determined by weight loss as a
function of velocity at relatively low current density(0, 0.01
and 0.5 mA/cm?)
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Fig. 3. Cormosion rates determined by weight loss as a
function of velocity at relatively high cument density(1, 2
and 3 mA/cm?)
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Fig. 4. Variation of polarization diagram as a function of
supply current
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Fig. 5. Relationship between anodic generating current
density and various pH solutions
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Fig. 6. Relationship between cathodic polarization poten-
tial and various pH solutions
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Fig. 7. Polarization curves of Al alloy cathodic material at

five different pH conditions
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Table 2. Qualities of five piers sea water used the expe-
riments

. L Chlorine |Dissolved| Redox
T?%;; R?%Szzl)ty pH | idon | oxygen |potential
(ppm) | (ppm) | (mV)

Yeochen | 195 275|622 16197 39 +214
Ulsan 195 2146 [ 658 16318 6.1 +207
Goangyang | 235 2151 | 757 16075 74 +188
Busan 237 225 771 15893 76 +189
KMUniv. | 23 2146 | 80 | 16197 77 +210
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Fig. 11. Evans polarization diagram
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Fig. 13. SEM micrograph of Al anode specimens with velocity after 10 day exposed at current density, 0.5 mA/cm’
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