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A study on The Effect of Polarization Behaviors and Anode Generating
Current, Consumption Rate due to Velocity & Contaminated degree of
Sea Water and Protected Structure Surface Condition

Kyung Soo Joung, Myung Hoon Lee, Ki Joon Kim, Kyung Man Moon

Institute of Corrosion & Corrosion Control, Korea Maritime University

It has been often reported that the practicial life of anode was shorter than that
of designed anode due to changed corrosive environments of sea water when marine
structures are cathodically protected by sacrificial anode method. A study to exam-
ine anode generating current anode consumption rate and polarization behavior of
anode(Al) and cathode(Fe) depending on velocities variation, contaminated degree
of sea water and the surface condition of the protected structures was undertaken.
The results showed that both the anode generating current and anode consumption
rate were increased with increasing stirring velocity of sea water from Ocm/s to
3cm/s, and those of rusted Fe specimen are higher than that of cleaned Fe specimen
when Fe specimen is connected with sacrificial Al alloy anode. However corrosion
potential of the rusted Fe specimen is higher than that of cleaned Fe specimen in
natural sea water. Eventually it is suggested that the flow velocity, contamination
degree of sea water and surface condition of protected structure must be considered
as the parameters of anode design.

Keywords . sacrificial anode method, anode consumption rate, anode generating current,
corrosion potential.
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Fig. 2. Variation of corrosion potential of speci-
mens(Fe, Rusted Fe, Al) as a function of
Nonstirring and stirring{3cm/s) in sea water.
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Fig. 3. Cathodic and anodic polarization curves of
specimens(Fe, rusted Fe, Al) in nonstirring sea
water.
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Table 1. 7., and Rp between Fe, rusted Fe and Al alloy Anode
Iga Ec Rp icorr
Aed (mV/dec) (mV/dec) (Q-cm?) (A /cm?) Remark
Ecorr : -0.698V
. 10.91 :
Fe 13.3 16.5 2.93x10 G, : 20) Tafel region
L -0.702V ~-0.691V
Ecorr : -0.410V
Rusted Fe 6.1 37 1.85x10% 5.40 Tafel region
-0.411V~-0.406V
Ecorr : -0.0523V
Al 13.3 165 3.15x? 1.01 Tafel region

-0.070V ~-0.0299V
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Fig. 4. Cathodic and anodic polarization curves of
specimens(Fe, rusted Fe, Al) in stirring(1cm/s)
sea water.
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400).
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Fig. 6. Variation of anodic polarization potential
of Al Anode as a function of flow velocity(1,3,
5cm/s) in sea water(Sacrificial anode method,
Al : Fe=1: 400).
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Fig. 9. Weight loss rate of Al anode as a function
of flow velocity(1,3,5¢cm/s) in sea water(Sacrifi-
cial anode method, Al : Fe=1 : 400).
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Fig. 11. Variation of flowing current between Fe
(Rusted Fe) and Al anode as a function of
nonstirring(Stirring, 3cm/s) in sea water({Sacrifi-
cial anode method, Al : Fe=1 : 400).
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tion of specimens surface conditions and
nonstirring (Stirring, 3cm/s) in sea water(Sacrifi-
cial anode-method, Al : Fe=1 : 400).
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Fig. 13. Weight loss rate of Al anode as a func-
tion of specimens surface conditions and
nonstirring {Stirring, 3cm/s) in sea water(Sacrifi-
cial anode method, Al : Fe=1 : 400).
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Table 2. Sea water analysis of various pier

gug T AT dadE gEU2 REELEE]
TS () (Qem) U (ppm)  (ppm)  (mV)
HA A28s 23 221 758 16197 7.64 +210
LA A2RE 22 218 630 16192 3.85 +214
B FAYA
215 220 7.62 16137 7.72 +189
Beps

2% R0l o el B BY L4 B
A4A NEE s Aol wigAsin AR

4. @4 B

A7 2AQ AgAH Fe NYUE AYFT
Pagoz AlG3d dusd §99 #3 #F,
A4e 454 % PN B 4AFE 2%
2 f £ 3o ¥3F ¥ &F 34 ¥, I
2 QAR L BT 2288 FHHT A ¥
AR9 % 937 2IFHE 33U Al
449 2% 0ew ge FEE 9¢ & AN

L 348 AYHe 24587 g2 AYHd o
4 EWe A8WS o Yo AMA P4
A7 AM)ZEE dehiATh

2. Al ¥FE 349 A5 §A4NM Fed v
A #e #4 A9 @ge vehiled, 8 9
o G40 A WAHE SRk 2 2
MY A4 AGOE AN Fe o AFsUE
e HEFTo2 AEHAN Foh

3. ¥3e) WAARS 4T £nge PPN
ER4d & 248 ¥ FAEA @e N
"ol maA 22T g9 FFol AE At
gE Aol HAA Frhstgch

48 4¥ AT 1Y AT AEs A
@ 24 Egoz A ¥I Augol Y e
o thgol BY ZAEA B BF, 2dn B
Y AZRES R FF 2meo] Askoh

= 7

o] =B& 19989 POSCO & d7u Agd
93l F¥5Een old ZA=Puoh
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