
Online Monitoring of Corrosion under Cathodic Protection 
Conditions Utilizing Coupled Multielectrode Sensors

CORROSION/2004, Paper #04094  by X.S. Yang,  Corr  Instruments, LLC
San Antonio, Texas        www.corrinstruments.com info@corrinstruments.com        Phone: 210 748 4073

Reference 
Electrode

Multi-
electrode 

probe

nanoCorr
Analyzer

Simulated Seawater

CP 
Anode

Battery

C. Steel 
Block
under
CP 

Protection

Reference 
Connector

Coupling 
Joint

Probe 
Connector

Probe 1 Probe 3Probe 2
E=ECorrE>ECorrE<ECritical CP

Posttest Probe Appearance
Measurement of Critical CP Potential for

Carbon Steel in Simulated Seawater

Corrosion Rates of Carbon Steel in Simulated 
Seawater at  Three CP Potentials: 

E > Ecorr ,  E=Ecorr ,  and  E<ECritical CP

0.001

0.010

0.100

1.000

10.000

100.000

1000.000

10000.000

100000.000

0 2 4 6 8 10 12

Tim e  (day)

C
or

r. 
R

at
e 

 (µ
m

/y
r)

0.00E+00

2.00E-04

4.00E-04

6.00E-04

8.00E-04

1.00E-03

1.20E-03

1.40E-03

1.60E-03

C
or

r. 
R

at
e 

(m
il/

yr
)

Probe 1  (E<E Critical CP)

Probe 2 (E>ECorr) 3937

394

39.4

3.94

0.394

0.0394

0.00394

0.000394

0.000039

Probe 3 (E=ECorr)

1.0E-1

1.0E+0

1.0E+1

1.0E+2

1.0E+3

1.0E+4

1.0E+5

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Time  (day)

C
or

ro
si

on
 R

at
e 

 ( 
µm

/y
r )

-1.3

-1.1

-0.9

-0.7

-0.5

-0.3

-0.1

0.1

P
ot

en
tia

l  
 [ 

V
 (S

C
E

) ]

Probe 1 Corrosion Rate
Probe 2 Corrosion Rate
Potential

Critical Protection
 Potential: 
-0.72  to  -0.74 V
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