Blet Hal * om0 TR
2019 1F-4 J EQUIPMENT ENVIRONMENTAL ENGINEERING 113 -

RRAABREARREBKPARBITARE

F18', BERE, XN, TEH

(1.5 AR TIRWRAT B TIBARMERTARDTI), &K 400039;
2R bR T, WK WS 264005)

WE: B8 BRI ABRELETR IR EKRE PRI RBATH . ik RN BAFMERE (BIS) A
R RIRBE PR E0 BIS 4548, R oAk B & AR B 20 TAL, BT R IR AR BT P AR I3
AR R AL, SR AEA 15 CHEKPIER 1440 h B, MFRMATHEZE 10°Q-cm® AT, wife 30 CiHKF
A28 72 h BF, MAFAAFKE TR E 10° Q-cm’, M AZ O RG3EMm, REL 15 ChR P8 EIS wad &
ML 89 B R FINE A RE AN, M 30 CHisK P, EIS v 4 A £ A IR0R T A NERIN, e h
T 9 249 Warburg ¥ K FLIFAFAE, R B0 S BAP RN AR P E LAY, B2 THRLE &b %
BJE 30 Cilpk P ey fibik B, ZRAITZHBERBEIREES 2B EE S, MR T KK ERA
ASEeRE, B TRENIT S Mk T EBENGT BEE R, A RY B R A IR IR T, A
W5 TR B4 30 CiER P64y EIS v m h IL T 9 B.49 Warburg ¥ ML 4E, BIREREAE 15CH 30 C
89K P26 1800 h B, R Maeey AL T A Atk T, ZR TR, B THREZARE,

KR RAKRE; BK;, RRBE; wALFMRE; TR

DOl : 10.7643/ issn.1672-9242.2019.04.021

FESES: TG172.5 X ERFRIZAD: A

XEHRS: 1672-9242(2019)04-0113-06

Failure Behavior of Epoxy Coatingsin Seawater at Different Temperatures

WANG Ling', LU Zhong-hai?, LIU Ji€’, HE Jian-xin'
(1. China Weathering Test and Research Center of Science Technology and Industry for National Defense, Southwest
Technology and Engineering Research Institute, Chongqing 400039, China; 2. College of Chemistry & Chemical
Engineering, Yantai University, Yantai 264005, China)

ABSTRACT: Objective To study failure behaviors of epoxy coatings in seawater at different temperatures. Methods EIS
technique was used to study the EIS characteristics of coatings in two seawater environments. Meanwhile, changes of coating
resistance and coating capacitance were analyzed to study protective properties of the epoxy coatings with immersion time. Re-
sults When the coating was immersed in seawater at 15 “C for 1440 h, the impedance value dropped below 10° Q-cm?; while the
impedance value dropped to 10° Q-cm” when the coating was immersed for only 72 h in seawater at 30 ‘C. With the increase of
immersion time, the EIS of the coating immersed in seawater at 15 C changed from a single capacitive loop to double
capacitive loop, and the EIS of the coating immersed in seawater at 30 ‘C firstly evolved from a single capacitive loop to double
capacitive loop, followed by obvious Warburg resistance characteristic. When the coatings were immersed in seawater at two

temperatures, the coating capacitance presented a rising tendency, and the coating resistance showed a decreasing tendency.
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Conclusion The degradation rate of epoxy coatings in seawater at 30 ‘C is accelerated, which is attributed to that the high

temperature reduces the binding force between the coating and the metal, and speeds up the rate of permeation of seawater into

the interior of the coating. As the temperature rises, the diffusion process of dissolved oxygen is also accelerated, and thus the

oxygen diffusion process becomes a control step of the corrosion reaction, which leads to obvious Warburg resistance

characteristics of the EIS of the coating immersed in seawater at 30 ‘C. When the epoxy coating is immersed in seawater at

15 °C and 30 °C for 1800 h, the changes of protective properties could be divided into three stages: rapid decline, slow decline,

and stabilization.
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