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A Study on the Polarization Potential Distribution of a Steel Disc in
the Water by Specific Resistance of Corrosion Circumstances.

Gui-Sig Kiy

Protecting a steel disc submerged by impressed current method,

the author had investigated and

published the effects that anode location exerts on polarization potential distribution and electric

p-wer for corrosion prevention when the specific resistance of water was set as 1920 Q —ca.

In this paper, the author investigated the influence of specific resistance of water on polarization

potential distribution and the applicable limit.
The results obtained are as follows:

(1) When the specific resistance of water is between 26-480 Q-cm, the effect that anode location
exerts on polarization potential distribution is little.

(2) When the specific resistance of water is between 1000—4900 Q-cn,

the polarization potential

at the drainage point is presented as follow; Ey=E;+0.0122(p~—1920)
where E,: polarization potential at the drainage point when p=1920 Q-cn.
(3) In the range of 1000—4900 Q-cm, the empirical formula are corrected as follow;

E.=E"{Ko(«/ ps/Rt x)/Ko (/ps/R))
VR X 103=102-7698/+0.238 x4 103.906h+1.4
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Fig.2 Cathodic polarization potentials.
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Table 1 Calculatcd polarization poteutial for the drairage point & the ratio of (E7,/E,)

h\\p 459 700 1000 1300 1550 1920 2500 2980 3500
0.2 1322.14  1325.19 1328.85 1232.50 1334.¢5  1340.07 1347.15 1353.C0C  1339.35
. (98.6) (28.8) (€9. 1) (€9.4) (99.6) (1C0.0)  (100.5) (1010 (101.4)
0.4 674.57 €77.67 681.28 684. 93 687. 38 692. 51 699. 59 703.53 711.77
. (97.4) (97.8) (98.3) (98.8) (99.2) (100.0) (101.0) (101.6) 102.8
0.6 3358. 68 361.74 365. 40 369. 06 371.50 376.62 383.70 389. 55 395. 89
. (95.2) (96.0) 97.0) 97.9) (98.6) (160.0) (101.8) (103.4) (165. 1
0.8 154. 65 157.70 161. 36 165.02 167. 46 172.58 179. 65 185.51 191.85
. (89.6) 91. 9 (93.5) (95.6) (97.0)  (100.0) (104.1) (107.4 (111.0)
Calculated Polarization Fotential .
Table 2 Measured Polarization Fotential ard the ratio. (h=0.3
N % e=
P\ 0 10 20 25
930.73 £84. 83 874.57
720 —— (105. 2) —— (10 ——— (104.6) —— (106.5)
853
934, 14 887. 43 868 5
1000 (101.2) —— (98.9) —— (101.2) —— (100.6)
2 £91 5 845
945, 37 8 8 841.37
1920 —— (101.4) —— (100.5) —_— (102.2) 8‘0_- 100. 20
§58. 30 891 862.47 843.31
2980 —— (100, 8) —— (100.7) —— (101.5) ——— (100.%;
5 841
981.73 873.64 8354. 11 834,47
4900 —— (100.5) — (98.2) —— (100.7) —— {99.8)
880 848 836
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