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ABSTRACT

The optimum cathodic protection potentials of the lead plate and pipe in natural seawater are discussed by

their polarization resistances. The main results obtained are as follows;

1. Jeon’s theory which decided the cathodic protection potential with its polarization resistance is applicable

to the lead plate or pipe in seawater, and those protection potentials pertain to the “‘case A’ on the theory.
2. The optimum cathodic protection potential of the lead plate or pipe decided by the theory is 620~

-630mV (SCE) in static seawater as well as flowing seawater. This protection potential is 70 ~ 80mV lower
than the equilibrium potential and 100mV lower than British and NACE standard but coincided well with

Compton’s protection potential of lead.

3. The cathodic corrosion potential of lead proposed by Compton is -750 ~ -800mV (SCE), and -1000
~ —1400mV range in lower potential zone is considered as other immunity range of lead.
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Table. 1. Chemical Compositions of Lead Specimens

Kinds Composition JIS No.
Lead plate Pb>99.9% PbP (H 4301)
Lead pipe Pb>99. 5% PbT1(H 4311)
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Fig. 1. Potentiostatic Polarization Curve of the lead
Plate immersed in Static Seawater for 2
Days (See :Fig. 2 M2d Curve)
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Fig. 2. Potentiostatic Polarization Curves of the lead Plate and Pipe immersed in Static or Flowing
Seawater for 2,10 and 20 Days
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Table 2. Potentials and Currents of the Key Points on Potentiostatic Polarization Curves (E mV vs SCE, { uA/cm?)

-1200 /
180

-1200
/ 240

1200

- -1150/ -1100/ -1200/ -1200
(1000~ 1400) 110 90 120 | (1000~ 1400)

-1250

-1250

E Lead Static Seawater , Flowing Seawater
i | Specimen 2d 10d 20d (Range) 24 10d 20d (Range)
Ecor -435 -370 -400 -500 -515 -545
Pb Plate / -400 / / -540
i 0.0 LS /L1 16 17 27
Leor
* -445 -500 -505 -380 -480 -380
Pb Pipe / / / -510 / / / -400
0.0 12 1 0.0 17 0.0
-610 -600 -615 -620 -850 -635 -630 -630
E; Pb Plate / / / /
25 125 37 (570~670) 120 30 80 (580~680)
-585 -635 -625 -630 -545 -595 -625 -630
o o | L™ AR
20 85 64 (580~680) 24 84 538 (580~680)
-750 -750 -770 -770 -825 -825 -850 -850
E; Pb Plate / / / / /
1150 5500 1250 | (725~825) 2000 1700 1900 | (800~900)
-800 -800 -800 -800 -725 -725 -820 -820
T ™ o™ o | ] o]
900 1000 700 | (750~850) 1000 2200 2200 | (775~875)
Ex Pb Plate
W |PbPipe |

100

-1150/
80

100

-1100/ -1200/ -1250/ -1250
(1000~ 1400) 110 190 280 | (1100~1400)

Ecor :Corrosion Potential, Ep :Optimum Protection Potential, E; :Cathodic Corrosion Potential, Ey :LP Side Immunity Zone
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