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A study on the cathodic protection of sea water cooling pipe lines inner

side for marine internal combustion engine
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Abstract

Sea water has been widely used as cooling fluid of marine engine. But sea water
cooling pipe line of marine internal combustion engine is exposed to severe corrosive
environment condition by using sea water, therefore corrosion protection of inner side

in sea water pipe line is being generally carried out zinc or rubber coating. It has been
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sometimes reported that the life of pipe line inner side has been significantly shortened
by corrosion such as pitting, erosion, cavitation etc. However, there is few paper on
economical optimum protection method of inner side in sea water pipe line. In this
study, By using ICCP(impressed current cathodic protection), one of the cathodic
protection method, the relation between potential distribution of sea water pipe line

inner side and supplied cathodic current was investigated.
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Fig.1 Schematic diagram of experimental apparatus.
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Table 1] & sto]Z Wro) 100mmel 7o 54 AYBolEHE RyFT 9o}

Table 1 Potential of sea water pipe inner side dia 100mm at static condition.

(Z91:V/SCE)

12l (cm)
2388 0 20 40 60 80 100 120 140 160
(mA)
100 -1.040 | -0.816 | -0.750 | -0.736 -0.726 | -0.709 | -0.714 | -0.728 -0.733
200 -1.166 | -0.877 | -0.763 | -0.742 -0.732 | -0.716 | -0.716 | -0.730 -0.735
300 -1.332 | -0.906 | -0.770 | -0.745 | -0.735 -0.720 | -0.717 | -0.729 | -0.735
400 -1.384 | 0919 | -0.777 | -0.747 | -0.738 -0.724 | -0.718 | -0.727 | -0.734
500 -1.494 | -0.938 | -0.786 | -0.749 | -0.741 ~0.727 | -0.719 | -0.725 | -0.732
600 -1.577 | -0944 | -0.787 | -0.750 | -0.742 =0.730 | -0.721 | -0.724 | -0.731
700 -1.619 | -0.954 | -0.788 | -0.751 | -0.744 -0.732 | -0.723 | -0.724 | -0.731
800 ~1.660 | ~0.961 | -0.790 | -0.752 | -0.744 ~0.732 | -0.724 | -0.725 | -0.730
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Fig.2 Relationship between cathodic polarization potential and distance at each impressed
current in the case of pipe inner side dia 100mm.
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Fig.3 Relationship between corrosion prevention distance and
impressed current at pipe inner side dia 100mm.
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Figure 32 sto]Zuyi7o] 100mmel F$ FFAF Waome waslsAzes Uy
S Zelth FFAFIE 100mA, 200mAA e B bsAZE WemA L, 300mA o=
30cm, 23 400mA°Cl oM E 40emAee & + Atk webA, solx Ao 100mmel
B9 AHIFARE 40mAT Az,

31.2 mol=Z AZo| 200mmel A<

Table 22 o] W7ol 200mmS Z<$ =43 4?451101510114 Figure 4% s}o]x
o} 200mmel B¢ 24 FFHFNAM 2o Az g ¢RI A= YEH 1) Zo]
o 100mmQ! H -9 fAleA Az 0cm$l %*37—‘13]'@@]/\1*‘5 THAF FMEEE A
(F)FFo R oy, Agst WolA4 2 FFAFI BAsE SEIo oA e
™, 160cmo] Aol = BAA Ao 9= How & AlE €t} Figure 5% 3ol 1A o]
200mme W FFAFHS}e] B B4 tsAYE Yed T Zolt. TRAEI} 100mA,
200mASl 4% FA7beAEE 120cm$ 5 , 300mAY W= 130cm 28 31 400mA°] o)A =
140ecm% &4 & 5 vk DA, 200mme) A4 JHFIFAEE 400mA T Radg2h=3

Table 2 Potential of sea water pipe inner side dia 200mm at static condition.
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Fig.2 Relationship between cathodic polarization potential and distance at each impressed
current in the case of pipe inner side dia 100mm.
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Fig.3 Relationship between corrosion prevention distance and
impressed current at pipe inner side dia 100mm.
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Figure 32 Fo]Z % o] 100mmel #AS FFAE Helmg Y7588 e
dezelrt, FFHFZ 100mA, 200mA°1]/’~1—4 FAbs AR E 20emP 1, 300mAY w =
30cm, 281 400mA°l 4 M E 40ecm% S < € F it waA, go)x YA 100mm¢!
59 HHFTFAFE 400mAE *37—’(%5}

312 Ztol= A ZHol 200mme! &=

Table 22 FFo]Z 7 o] 200mmsl Z<$ =A% el dlolE o]t} Figure 4% slo] = v
Bel 200mmed Z$ 2+ FFAFANM zzte] Ado] ma 2T HAYE YEd 2 zo)
o 100mmel A -9 FAFEA A Ocmol FFHAANME TEFARI ZogsE w)
(g Fgeg oFsn, Agrt dojdsz zgA=} Aadte] SR8 Fo] Hojxu glo
B, 160cmol el &= 419 Ao = Aoz AtE €t Figure 58 Fto]Z W7 o]
200mm¥ @ FIFHEWS ] we WA 75 AE Y JP =)}, FFAES 100mA,
200mAS! B B2 7t AYE 120emA R, 300mAY B 130cm 28] 3L 400mA°] Aol A =
140cm &€ & & Utk wahA, 200mme) AT Az HAFE 400mAst T BgEo

Table 2 Potential of sea water pipe inner side dia 200mm at static condition.

(&9 : V/SCE)

A &
(cm)
0 20 40 60 80 100 120 140 160
FHAF
(mA)
100 -0.998 | -0.926 | -0.877 | -0.843 | -0.813 | -0.792 | -0.773 -0.762 | -0.755
200 -1.108 | -0.978 | -0.916 | -0.866 | ~0.827 | -0.803 | -0.780 -0.766 | ~0.756
300 -1.163 | -0.998 | -0.930 | -0.880 | -0.836 | -0.803 | -0.781 -0.767 | -0.757
400 -1.197 | -1.023 | -0.938 | -0.880 | -0.839 | -0.805 | -0.782 -0.770 | -0.758
500 -1.235 | -1.029 | -0.942 | -0.882 | -0.841 | -0.807 | -0.785 -0.770 | -0.759
600 -1.317 | -1.032 | -0.944 | -0.884 | -0.842 | -0.809 | -0.786 | -0.771 -0.760
700 -1.337 | -1.038 | -0.946 | -0.886 | -0.843 | -0.811 | -0.786 -0.774 | -0.765
800 -1.384 | -1.053 | -0.951 | -0.889 | -0.844 | -0.812 | -0.790 -0.778 | -0.760
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Fig.4 Relationship between cathodic polarization potential and distance at each
impressed current in the case of pipe inner side dia 200mm.
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Fig.5 Relationship between corrosion prevention distance and
impressed current at pipe inner side dia 200mm.
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Table 32 Holx W7 o] 300mmel Z4 % A do]g el

0| 300mmel A# <

Table.3 Potential of sea water pipe inner side dia 300mm at static condition,

(%+$]:V/SCE)
A g
(cm)
0 20 40 60 80 100 120 140 160
FEAF
(mA)
100 -1.004 | -0.900 | -0.854 | -0.816 | -0.792 | -0.775 | -0.767 | -0.764 | -0.761
200 -1.143 | -0.970 | -0.904 | -0.843 | -0.807 | -0.787 | -0.775 | -0.767 -0.764
300 -1.230 | -1.006 | -0.928 | -0.868 | -0.823 | -0.796 | -0.784 | -0.772 -0.765
400 -1.360 | -1.040 | -0.945 | -0.880 | -0.834 | -0.804 | -0.785 | -0.775 -0.768
500 -1.440 | -1.048 | -0.952 | -0.885 | -0.838 | -0.804 | -0.790 | -0.774 | -0.766
600 -1.521 | -1.073 | -0.966 | -0.890 | -0.845 | -0.814 | -0.790 | -0.778 | -0.769
700 -1.633 | -1.080 | -0.979 | -0.897 | -0.843 | -0.810 | -0.788 | ~0.777 -0.768
800 -1.682 | -1.084 | -0.982 | -0.899 | -0.843 | -0.812 | -0.790 | -0.777 | -0.768
Figure 6 3olZ WA o] 300mme % Z FFAFAA ZZe Ao wa erz=
AAE vl a2 Zelth A Ocmgl ¥ HHAME 100mm, 200mme] A9} 8A}
A A Ao SEE on, u()Lgo T olE3n, g HolALE 2P A7
7b HolA A EEFol HA Hoh 160cmE ZFsoF RAHY A YE Hoz WUy

t}. Figure 7& o] x
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Fig.6 Relationship between cathodic polarization potential and distance at each impressed
current in the case of pipe inner side dia 300mm

160

-
o
o

/ e Aoy 150 |
140 40

130 /
120 /

Corrosion prevention distance (cm)
°

8

100 200 300 400 500 600 700 800
Impressed current (mA)

Fig.7 Relationship between corrosion prevention distance and impressed current
at pipe inner side dia 300mm
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Fig.8 Relationship between pipe inner side dia and
protection distance at supplied current 400mA.
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Fig.9 The current density distribution of cathode surface.
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