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ABSTRACT

The industrial standards for the composition, electrochemical performance and related
testings of the sacrificial anodes have not been established in this country. Regarding the
component analysis, Al and Zn anodes have been chosen as the test samples by means of a
series of instrumental analysis, e.g., AA, AE, colorimetry and ICP. A number of methods have
been applied including Al anode as the test sample in artificial and natural seawater and
3%NaCl solution according to JSCE experimental method. The results obtained are valuable
and can thus be concluded that product specifications and testing procedures of the anode
materials should be standardized and the efforts should be made towards a better cathodic
protection design with safety.

Key words: cathodic protection, sacrificial anode, current capacity, current efficiency, alloy
design
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Fe Cu Ca Zn
AE ICP AA AE ICP AA AE ICP AA AE ICP AA
a 0.093 | 0.090 | 0.066 | 0.000 | 0.000 | 0.003 | 0.018 | 0.013 | 0.062 | 5.015 | 4201 | 3.872
b 0.166 | 0.095 | 0.066 | 0.000 | 0.000 | 0.002 | 0.029 | 0.013 | 0.031 | 4997 | 4.020 | 3.949
c 0.087 | 0.196 | 0.083 | 0.000 | 0.001 | 0.003 | 0.012 | 0.016 | 0.012 | 3945 | 4.414 | 4.194
d 0.097 | 0.089 | 0.080 | 0.000 | 9.010 | 0.002 | 0.010 | 0.014 | 0.011 | 3.818 | 3.728 | 4.056
In Mg Mn
AE ICP AA AE ICP AA AE 1CP AA
a 0.047 0.021 0.019 2.243 0.041 1.286 0.000 = 0.003
b 0.057 0.021 0.019 2.184 1.320 2.021 0.000 — 0.003
¢ 0.016 - 0.020 1.209 1.950 1.057 0.000 0.003 0.003
d 0.019 ~ 0.022 1.196 1.201 1.107 0.000 0.022 0.003
Hg St Sn
AE ICP EmiE AE ICP AA AE ICP 2k
a 0.000 B 0.000 0.062 0.052 0.050 0.000 0.009 0.008
b 0.000 - 0.000 0.110 0.049 0.045 0.000 0,008 0.007
0.000 0.005 0.000 0.041 0.052 0.045 0.000 0.001 0.000
d 0.000 0.005 0.000 0.044 0.043 0.043 0.000 0.006 0.006
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K- BERBEBERIITERWY)
Al Ccd Pb Cu ‘
AE ICP AA AE ICP AA AE ICP AA AE ICP | 2G5
0.208 | 0.282 - 0.044 | 0.061 | 0.062 | 0.002 | 0.008 | 0.000 | 0.000 | 0.000 | 0.000
- 0.18 0.251 - 0.040 | 0.087 - 0.002 | 0.002 - 0.000 | 0.000
Fe Si
AE ICP AA AE ICP |E&E
0.001 | 0.004 | 0.001 | 0.001 - 0.002
- 0.003 | 0.003 - - -
£= SERBEBEREEREHRZESEKS
TR ke si Cu Ca Zn In Ti Mg Sn Al
No
No.1: 0.125 BE 0.000 HE 5.343 0.032 0.004 HE 0.000 Bal.
No.2: 0.102 BE 0.000 HE 4.842 0.018 0.002 HE 0.000 Bal.
No.3: 0.206 HE 0.005 HE 3.490 0.016 0.006 BE 0.005 Bal.
No.4: 0.081 EE 0.000 BE 4.301 0.023 0.000 BE 0.000 Bal.
No.5: 0.104 BE 0.000 HE 4.063 0.029 0.002 HE 0.000 Bal.
No.6: 0.074 EE 0.000 HE 4.407 0.018 0.000 HE 0.000 Bal.
No.7: 0.106 BHE 0.000 HE 5.224 0.032 0.000 HE 0.000 Bal.
T ER o, BRERHFHE .
> mYnA

RAHBEASBM RO TEE , 2B
RS KRR BEMAVEE « 87 - KRITRMA
FE SBERSTRERD EERGHIE . K
TR s FESNITEEC ERES
R , RETRE « RERHE " BFE
AIﬁE °

BEASTRENTER » REMBIRE
MBEN - FIEFER , RERRWX “ BE
Q&3 SERIRSE ERRAES &
CBEREMOTE ) EE%E , IS ERE
RO BB » R ARBEEWRAM
o

. BHEBRECENERNEEEKREHXISCE

RETERE » REREHEEEMASTMHIA
THAK - AXHAERA=ZETREERKEEL
SHERE  RRBEWNBEHRASGR > JUE



7L

FAEE—H REE3IAH

#£M BRBUEBECTFRRBERFBUNHATG2— (BHFERRBE Fr:v)A: ATHK - B: XKW
K C: 3% EMLSRE T

No lal Smin. 30min. thr. 2hr. 3hr. 4hr. Shr. 21hr,
No.l-A: -1.075 -1.080 -1.082 -1.085 -1.082 -1.083 -1.084 -1.088
No.1-B: -1.078 -1.083 -1.071 -1.084 -1.091 -1.088
No.1-C: -1.049 -1.087 -1.084 -1.085 -1.077 -1.087
No.2-A: -1.086 -1.089 -1.092 -1.093 -1.093 | -1.095 -1.096 -1.101
No.2-B: -1.101 -0.089 -1.091 -1.092 -1.098 -1.102
No.2-C; -1.152 -1.105 -1.089 -1.090 -1.089 -1.093
No.3-A: -1.103 -1.123 -1.122 -L118 -1.116 -1.115 -L115 -1.112
No.3-B: -1.113 -1.108 -1.103 -1.105 -1.104 -1.109
No.3-C: -1.126 -1.118 -1 111 -1.107 -1.106 -1.106
No.4-A: -1.128 -1.125 -1.120 -1.116 -1.116 BRI -1.115 -1.112
No.4-B: -1.125 -1.115 -1.109 -1.109 -1.109 -1.108
No.4-C: -1.136 -1.124 -1.116 -1.108 -1.104 -1.104
No.5-A: -1.134 -1.134 -1.120 -1123 S112t -1.119 -1.118 -1.115
No.5-B: -1.126 -1.114 -1.112 -1.109 -1.110 -1.109
No.5-C: -1.129 -1.123 -1.117 -1.107 -1.106 -1.109
No.6-A: -1.074 -1.087 -1.096 -1.104 -1.102 -1.101 -1.105 -1.115
No.6-B: -1.081 -1.080 -1.078 -1.083 -1.085 -1.103
No.6-C: -1.114 -1.087 -1.088 -1.088 -1.094 -1.094
No.7-A: -1.064 -1.059 -1.076 -1.076 -1.080 -1.083 -1.080 -1.097
No.7-B: -1.084 -1.080 -1.086 -1.086 -1.087 -1.087
No.7-C: -1.095 -1.075 -1.079 -1.084 -1.088 -1.085

®A SBREREBSETAERETORUAHRTSRS
ZA: ALEK B KREAK - C: 3% BILH
EH

B\ BEERRA | BEFAEEN | 25&1LE
No (V)-24hr ) (mV)
No.l-A: -1.088 -1.074 14
No.l-B: -1.088 -1.066 22
No.1-C: -1.087 -1.062 25
No.2-A: -1.101 -1.078 23
No.2-B: -1.102 -1.066 36
No.2-C: -1.093 -1.054 39
No.3-A: 1112 -1.093 19
No.3-B: -1.109 -1.081 28
No.3-C: -1.106 -1.084 2
No.4-A: 1112 -1.094 18
No.4-B: -1.108 -1.082 26
No.4-C: -1.104 -1.092 12
No.5-A: 1115 -1.083 ki
No.5-B: -1.105 -1.087 2
No.5-C: -1.109 -1.079 30
No.G-A: s 1.078 3
No.6-B: -1.103 -1.064 39
No.6-C: -1.094 -1.068 26
No.7-A: -1.097 -1.068 29
No.7-B: -1.087 -1.070 17
No.7-C: -1.085 -1.061 24
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EA ERBUEBBETNRERRTHEELSMEAGERA : ATHK . B: RRBK - C: 3% ALMBER

EHH HAERE ERERE W 18 S AR THE =
No (Amp.-hr./g) (Amp.-hr./g) (%)
No.1-A: 2.872 2.656 92.48 0
No.1-B: 2.872 2.613 91.00 -1.48
No.1-C: 2.872 2.646 92.12 -0.36
No.2-A: 2.881 2.565 89.72 0
No.2-B: 2.881 2.563 88.03 -1.69
No.2-C: 2.881 2.403 83.40 -6.32
No.3-A: 2.907 2.502 86.08 0
No.3-B: 2.907 2.251 86.72 -0.64
No.3-C: 2.907 2.483 83.85 -2.36
No.4-A: 2.907 2.555 87.90 0
No.4-B: 2.907 2.546 87.57 -0.33
No.4-C: 2.907 2.509 86.31 -1.59
No.5-A: 2.908 2.520 86.65 0
No.5-B: 2.908 2.510 86.33 -0.32
No.5-C: 2.908 2.329 80.10 -6.55
No.6-A: 2.885 2.613 90.59 0
No.6-B: 2.885 2.601 90.19 -0.4
No.6-C: 2.885 2.400 83.20 -7.32
No.7-A: 2.883 2.582 89.56 0
No.7-B: 2.883 2.558 88.73 -0.83
No.7-C: 2.883 2.467 85.57 -3.99
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