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ABSTRACT: There are two cases when the life of a sacrificial anode is shortened from the designed life: one case results from self-corrosion of
the anode due to contamination by sea water in the other case, however, electrical current to protect some Qiven steel piles overflows to proted
other, adjacent non-protected steel piles. In this study, the variation of polarization potential of nine steel piles, being protected cathodically ani
with anode-producing current between anode and steel piles, was investigated. Parameters were varied, such as the eighth and ninth steel pils
eitherconmected electrically or not, and whether the ninth steel pile was protected by another sacrificial anode or not. The current produced by
the sacrificial anode decreased when the minth steel pile was cathodically protected by the anode of another pile. However, produced current
increased when the minth steel pile was not conmected to another anode. The study concludes that the life of a sacrificial anode can
prolonged or shortened depending on whether adjacent steel piles are cathodically protected or not.

et al, 1984; Newman, 1991; Boening, 1976;
Strommen, 1982)-&- #-8-813= -9 Bom 1L M= sl
=¥ (o) =], 1985; Morgan, 1987) 4] ©]gk 2= whal-g 2 48
slar lvk 1'ld] Fso] Walge] sl dAlgrlo] A
AR dPdrrdro fa GEEE Al 2R FHa gl o]
AAFol= 3l d 2] Slell 97k oF=e] 17| Balio] £ 7]
ol 2 ARNS & ke SO VHEA T 5,19%) the A1k )
%

A = §h& Aoz Al dnt o5 59 5 SAMZIE 4

WA A EARE FAREA] dET st 1HA

051-4104352  lab@hhuw.ac.kr

76

o Ul uhe) gAAbe] Qg The 4 uel gick. uke)
M AEA BATALE SR ol Heje] FE7sielo] g Q)
A9 Aol P9l wAA P Qg FEe) gutde] LA
Fe e ok QA e Al SEamele] EAE 4 9
o o A% Al guiee g
AATI RS S 5 PAsha QA S A ) T o

o) 5ol vhel utelel P
o] AN RN ROl F =TS AT 5§

Aoz Ata ).

B Aydals sid Aol ojx I e e
ol o&l =4 & A ols 7 wde] A e
FAYET9 wi AriFoer d4dso] g o]Le th
Zduiele] gk s ok=e] wAldRAE 2 ey o
o tE Zudy AriFoz dEdd A olg A 4%
te] B=d97E oJEA Wl gleRE add Bl o
oL ST ol el tisiv e A e Bkt
wEpA] 2 AgAFE B A gl JdEE A &

O

Mo it Mo



2.1 Al MR 21 A ek

B AZo|| ALg-g A A 7155 o]l = Table 1, A3 ol ARS8 2
(417 = ThE )3 o= 2 VERSe] 3442 Fig. 1
3} At (Hartt and Lemieux, 1999; Wagner, 1992; Baeckmman et
al., 1997).

1e)il Table 19] Hlo]HE Hlgkoz the-e] F2)Ed <A
AUl A, el AANE, Fel P AAT, 20
T ARYRSY el $YEL T S Ak
1) H]—/\]]:H)\]—lll&]/ =-pDL 0]

&9l A7 (em), L: 95 2k 2o (em)
-

2) F=e) HAATY, R =

2L r D; o ) %)
RAAATHQ), p: 35=<] 9] AFH Q - cm)
L: = Zo](cm), D: 57F417d (cm)

3) oko] A wAy A I_F €]
r
E: g5t 48 559] 912K
R: F=r2] A A Q)
4 2097 5, N=2 o)
r

A 22020, A= (PAPAL 02 A FRE(A/m)

Table 1 Standard datas for protection design

Protective current

Anode life(day) 20day
Seawater resistivity
(Qem) 30
Reference electrode Zn ('1'03V25CE) 9ea (P15

Cathode (steel pile) @:165.2 mm, L: 880 mm
Anode weight 0.05kg( @15 mm, L:105 mm)
Open circuit K
potential(V,SCE) L1(V)
Theoretical value of
current 2,850
capacity(A - hr/kg)
Current efficiency(%) 0
Consumption
rate(kg/A - Y) 3415
Valuable factor 85
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Fig. 2 Schematic diagram of experimental apparatus size with nine
steel piles’ position on the sea water
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Fig. 3 Schematic connection diagram of steel pile, Al-anode and reference electrode
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Table 3 The datas of cathodic polarization potential of various steel piles and anodic producing current between CA1, CA9 and Al anode.

Date(day) st 4th 6th S8th  10th  12th  T14th  16th  24th  28th  34th  35th  36th
day day day day day day day day day day day day day
CA1 0300 0227 0223 0221 0224 0212 0223 0212 0201 0198 0205 0350 0.349
CA2 0321 0262 0258 0257 02065 0256 0268 0263 0235 0241 0236 0355 0.359
CA3 0321 0264 0260 0260 0202 0256 0259 0259 0237 0234 0236 0350 0353
Polarization CA4 0322 0260 0254 0253 0255 0259 0252 0249 0231 0229 0231 0342 0.352
potential  CAb 0324 0261 0254 0253 0256 0248 0251 0250 023 022 0230 0356 0.355
(mV) CA6 0325 0268 0261 0260 0202 0259 0202 0260 0242 023 0237 0366 0354
CA7 0320 0260 0255 0256 0261 0248 0252 0253 0225 0228 0229 0358 0.362
CA8 0322 0259 0258 0260 0201 0247 0247 0244 0223 0221 0225 0342 0345
CA9 0316 0256 0256 0257 0259 0244 0241 0240 0219 0220 0223 0340 0343
Current(A) Al 0340 0491 0501 0494 0488 048 0469 0460 0394 0401 037 0079 0.078
A9 0110 0101 0097 009 008 0077 0071 0.056 0014 0013 0.008 0.004 0.003
o) Znle] ZoJrie] SRR ANEh Zuile]l AANHS AR 2474 Digital multimeter(Model: 89024, Korea) = A}
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Fig. 4 Variation of cathodic polarization potential for various
steel piles with increasing of immersion day.
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Table 4 The datas of cathodic polarization potenial for steel piles and anode producing current between anode and CAT ,CA 9 piles

Date(day)

2nd
day

3th
day

4th
day

5th
day

6th
day

7th
day

Ist
day

8th
day

9%h
day

10th
day

T1th
day

12th
day

13th
day

T4th
day

15th
day

Polarization
potential

cat 0309 0292 020 0239 0222 0207 0198

0.200

0.200

0.200

0207 0211 0226 0225 0223

CA2 0318 0298 0207 0257 0238 025 0217

0.218

0.218

0.218

0227 0229 0246 0245 0244

CA3 0308 0290 0252 0249 0231 0220 0212

0213

0.213

0.214

022 0225 0239 0238 0240

Cad 0305 0292 0263 0249 0230 0220 0211

0212

0212

0212

0220 0224 0237 023 023%

Ca5 03053 0289 0251 0241 0222 0212 0204

0.205

0.205

0.205

0215 0218 0232 0231 0231

Cas 0304 0288 024 0247 0227 0219 0210

0.211

0212

0212

0221 0224 0238 0237 023%

Ca7 0316 0293 0201 0252 0243 022 0220

0221

0222

0221

0231 0233 0242 0244 0247

Cas 0301 0289 0261 0248 0226 0212 0206

0207

0.207

0.208

0218 0220 0230 0229 0229

CA9 0309 0287 0263 0244 0222 0210 0203

0.206

0.205

0.204

0230 0233 0246 0244 0244

Current(A)

0368 0369 037 037 0342 0321 0312

0.316

0.314

0.313

0324 032 0337 0331 0331

Al
A9 0.08 008 0.086

0.073

0.075

0.074

Connection of
anode(lea) to
CA9(5th~7th)

Connection of anodes(3ea)

Remark to CA1(Ist~15th)

Disjunction of CA8
rom CA9(8th)

Connection of CAS8 to
CA9(11th~15th)
Disjunction of anode from
CA9(11th~15th)

Cathodic polarization potential (mV/ Zn)

Fig. 6 Relationship between variation of cathodic polarization

Cathodic polarization potentail (mV/ Zn)

Fig. 7 Variation of cathodic polarization potential for various
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