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Optimum Cathodic Protection Potential and Its Monitoring for
Steel Structures Buried in Soil and Outside of Tank Bottom*

Translated by D. H. Jeon

Corrosion Laboratory, Korea Maritime University
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Fig. 1. Experimental.cell for different oxygen pressures
and water levels in sond.
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Fig. 2. Scheme of probes buried in asphcit sand mat to
determine the optimum protection current of

model tank.
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Fig. 3. Caleulated polarization curves and faradaic imp-
edance for a steel®. Cathodic process mainly
controlied by the limiting current of oxygen diff-
usion at the corrosion poiential. i.x ; externol
current will be measured, i, ; limiting current
of oxygen diffusion, iy and iy : anodic and hyd-
rogen evolution current, and E.,; ; vifual corro-
sion potential.
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Fig. 4. Polarization resistance at various cathedic curr-
ents affected by the water level in sand.
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Fig. 5. Polarization resistance at various cathodic curre-
nts aoffected by the oxygen pertial pressure in
atmosphere.

Toble 1. Dependence of the current at the maximum
of polarization resistance on the oxygen par-ial
pressure and water level in sand.
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Fig. 6. Potential dependence of polarization resistance
under different otmosphere.
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Fig. 7. Scheme of current path for polarization resista-
nce measurement using probes.
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Fig. 8. Polarization resistance at various cathodic curre-
nts. Methods of potential measurement showed
no significant difference.
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Fig. 9. Equivalent circuit of probes and working elect-
rode system. Rgo, s solution resistance, Cg; double
layer capacitance, Ry and R, polarization res-
istances ot working electrode/sand and prode /
sand interfaces.
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Fig. 10. Polarization resistance of the outside of the mo-
del tank bottom at various cathedic current.
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Table 2. Corrosion loss under different cathodic protec-
tion currents.

Sample Protection W eight Corrosior:
No. | current(gA/ci) | loss(mg) | rate(uA/ci)
4 0 247 14.2
5 76.7 4, 46
6 91.7 11.9
0.5
7 94,0 11.7
8 7.10 0.91
50
9 23.4 2.93
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