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On the Corrosion Protection Characteristics of Port Steel Structures
Corroded Naturally for a Long Period of Time

K J Kim - Y. S Chot

Key Words : 5%} (corrosion), 314*(sea water), 7Hsteel), 3] (corrosion protection or corrosion
control), &-FubA Hi(cathodic protection), 3 A= (sacrificial anode method),
B ZF(polarization), % 7)3}53 /Julwda B33 (electrochemical impedance

spectroscopy)

Abstract

Protection characteristics of the corroded steel pile which was served as a pier
structure over 8 vears in seawater have been examined in terms of corrosion potential,
electrochermical impedance spectroscopy(EIS) and anodic/cathodic polarization curves. The
steel structure was sectioned into two parts, waterline(splash zone, just above the seawater
surface) and in-water(underwater), and protection characteristics for the two parts were
investigated with the application of cathodic protection(CP) by sacrificial anodes using Zn
and Al alloys. The main results obtained were as follows; (1) The corrosion potential of
waterline zone was higher than that of in-water, which implied that the corrosion of
waterline was more severe than that of in-water, (2) As a result of EIS examination, the
transition period from the apparent CP to the substantial CP took about twenty to thurty

days according to the corrosion condition.
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Table 1. Potential difference between before
and after CP
mV(SCE)
Waterline In-Water
Potential before CP -587 -613

Potential after CP
Al Anode -1066 -1066
Zn Anode -1023 -1027

Polarization Potential for CP
Al Anode -479 436
Zn Anode -414 453

-100 T v T T T
Steel Piles (for & years in Natural Sezwater)

By Zinc Anodes

Potential (mV/SCE)

By Alaminiam Anodes

Time (days)

Fig. 3 Potential variation after cathodic
polarization by zinc and aluminium
sacrificial anodes
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Fig. 4 Nyquist plot for the waterline specimens
with CP
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