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Fig.1 Schematic of the experimental test cell: 1-

gas-liquid booster pump, 2-fluid reservoir, 3-

modulating inching valve, 4-counterbalance valve,

5-nanometer, 6-valve, 7-surge tank, 8-cooling

equipment, 9-temperature controller, 10-thermal

sensor, 11-reference electrode, 12-counter elec-

trode, 13-working electrode, 14-reaction kettle



276 �E"8n�℄4� 31'276 �E"8n�℄4� 31'276 �E"8n�℄4� 31'��
m0�mt�g
�'$AHM�x�n�x6|| t 6m�L�za43/|8L�S= Eco Chemie9Y-=m AutoLab PGSTAT302)za468� �+
4
�y�zq8HgÆ
68zq|au9m Q235*�
8H^o| 23.0 cm2�5 zq|�T(:zq�SCE

-zq| *zq�EIS 8HzW�{|
1.0×105

∼0.01 Hz
|Ne+8Lm(� 
�xM�T[��'4
��| 50 mV T 20 mV mÆ�+p�(R�B
 ZSimpWin ��� EIS �H�+�
�
3 TL�i\
3.1 |P�ZDl=shyn��vt 2|u9�>;�t 2a
VrJ"8e�";F�t 2b�c
m���#Wn�x6|�Æ���4�
>;�u9m�#W"ad�4�|J/
��v�
��0∼72 h

u9�#W\6|A�:[�^

Dfm��xM�
u9$^nu9nmUZ�w�<
U�07[�u9n9�
u9nUOL.��^
���T [9,10,11]�72 h 6u9�#W\h6^�
| 0.73%��v�
��72∼240 h

�#W\�x6|A�
a��s�|NÆE
S��
t 3a 1NN>;��x 480 h [u91ffm{)�#W��
417 h7k�#W"|&��480 h6x| 0.18 mass%

u9�-1#

Z�.u9��xJF�Z�U�.	�m�N�J"8e;Fm���#W"a
Cn>;�m�H�Z��xM��0∼120 h
u9�#W:[�^Vr�x[��120∼240 h
u9�#W'��s� ��"m��u9�UW�t 2d
4�
��xM�
J"8e�";F�u9�#W�z[�^m>;�m�H
��>;/6.3 MPa�e|a���8e�";F8
�
u9nx;F<�^>kUp"8���u9nRLJFz7
>u9�#W��xM�$�|V37m[��^�q6u9�&m+�0H��=��+;F8
�4p�-"*
B|Up"8���u9n+rmhBm�
\.8ez;6|A�
y<y
mU�09�hu9n
u9�UL�^)'�\h6^�UL
f�>;/3.5 MPan>;/6.3 MPaJ"8e�";F�u96^�#W��'| 0.78 mass%�0.96 mass%
^m>;�m�H�0.73 mass%



SJF�UmRL��hZ
[VJ"8e�";F�u9�UW\h6^6^16|�120 h
n>;�m�H� �[N 48 h�Vx
n>; �
8e�";F�u9�#W

0 50 100 150 200 250

0.0

0.2

0.4

0.6

0.8

 

 

Q
 /m

as
s%

t /h

(a)

I II

0 50 100 150 200 250

0.0

0.2

0.4

0.6

0.8

1.0

 

 

Q
 /m

as
s%

t /h

(b)

I II

0 50 100 150 200 250

0.0

0.3

0.6

0.9

1.2

 

 
Q

 /m
as

s%

t /h

(c)

I II

0 50 100 150 200 250
0.0

0.2

0.4

0.6

0.8

1.0

 t /h

 

 

Q
 /m

as
s%

 0.1 MPa
 0.1/3.5 MPa
 0.1/6.3 MPa

(d)

Fig.2 Mass gain rate of organic coating as a function of

immersion time under different pressures (a) 0.1

MPa; (b) 0.1/3.5 MPa; (c) 0.1/6.3 MPa; (d) mass

gain rate comparison��x[�m�sF�a�} 
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Fig.3 Mass gain rate of organic coating as a function of immersion time under 0.1 MPa pressure (a) and fitting

results of mass gain rate during the later stage of immersion (b)
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Fig.4 Nyquist (a,b) and Bode (diagram on the right) plots of organic coating in 3.5 mass% NaCl solution

under cyclic pressure of 0.1/3.5 MPa
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Fig.6 Nyquist (a, b and c) and Bode (diagram on the right) plots of organic coating in 3.5 mass% NaCl solution

under cyclic pressure of 0.1/6.3 MPa
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EFFECT OF CYCLIC PRESSURE ON DEGRADATION

BEHAVIOR OF EPOXY COATING IN SIMULATED

DEEP OCEAN ENVIRONMENT
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Abstract: The effect of cyclic pressure on the degradation behavior of the epoxy coating on carbon steel surface

in 3.5% NaCl solution in a simulated deep-ocean environment was studied using electrochemical impedance

spectroscopy (EIS) and weight method. The results showed that the EIS characteristics displayed a periodic

variation under the cyclic pressure condition. The coating capacitance at high pressure was higher and the

coating resistance was lower than that at atmospheric pressure during immersion periods, respectively. With

increasing the cyclic pressure, the corrosion medium such as water had diffused to the coating/metal interface

more easily. As a result, the increase of the water absorption capacity of the epoxy coating and the decrease of

coating resistance were observed. The coating protection properties were obviously deteriorated.

Key words: epoxy coating, cyclic pressure, deep ocean corrosion, electrochemical impedance

spectroscopy(EIS)


