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Tab. 1 Chemical composition of 20G carbon steel

JOER C Si Mn P

S Cr Mo Ni Cu

BT % 0.056 0.13 0.42 0.013

0.005 0.014 0.003 0.005 0.022

E1 20GHNMEMALR
Fig. 1 Microstructure of 20G carbon steel
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Fig. 2 Effects of inhibitor content on corrosion rate and

inhibition efficiency
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Fig. 3 Surface morphology of 20G carbon steel immersed in solution with different concentrations of TSP
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Fig. 4 Surface morphology of 20G carbon steel immersed in solution with different concentrations of IM

12

0.8

300 mg- kg~

150 mg-kg™

710 9 8 -7 -6 -5 -4 -3
1g[J/(A- cm™)]
(a) BEERH

150 mg- kg™
12+
0.8}
S 04f
0.0 60 mg-kg™!
-0.4 ., 30mg-Kg! .

10 9 8 7 -6 5 -4 -3
1g[J/(A - cm2)]

(b) BRIEmE

5 EREESBEMFIERP 206 WERAL &

Fig.5 Polarization curves of 20G carbon steel in solution with different concentrations of inhibitors: (a) TSP; (b) IM
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Fig. 6 Raman spectra of 20G carbon steel surface immersed in

solution with different concentrations of IM
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Fig. 7 Thermogravimetric curve of IM
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Effect of CaAl-LDH on Service Life of Reinforced Concrete under Marine Environment

ZHANG Dongfang'*, LIU Guogiang"*, CHEN Haoxiang"*, FAN Zhihong"*, TIAN Keting’
(1. Key Laboratory of Harbor &. Marine Structure Durability Technology, Ministry of Transport, Observation and
Research Base of Transport Industry of Long-Term Performances of Marine Infrastructure,

CCCC Fourth Harbor Engineering Institute Co. , Ltd. , Guangzhou 510230, China;

2. National Observation and Research Station of Material Corrosion and Structural Safety of
Hong Kong-Zhuhai-Macao Bridge in Guangdong, Zhuhai 519060, China;

3. The Second Engineering Company of CCCC Fourth Harbor Engineering Co. » L.td. ,» Guangzhou 510230, China)

Abstract: Calcium aluminum layered double hydroxides (CaAl-LDH) were prepared by co-precipitation and ion exchange
method. The effect of CaAl-LLDH on the chloride corrosion resistance of rebar in simulated concrete pore solution and the
improvement of the service life of reinforced concrete in simulated marine environment were studied by electrochemical test
method. The results show that the exchange between CaAl-ILDH and chloride ion on the surface of rebar increased the
passivation potential of rebar by nearly 200 mV, and the passivation range was expanded. CaAl-LDH could effectively reduce
the chloride ion content in concrete, the chloride ion diffusion coefficient and the mass fraction of chloride ion on surface were
reduced by 63. 6% and 55. 3% respectively, and the service life of reinforced concrete structure was prolonged.

Key words: marine environment; reinforced concrete; layered double hydroxide (LDH) ; corrosion protection; service life
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Corrosion Inhibition of Enamine Ethyl Imidazoline in Closed Cooling Water System of
Nuclear Power Plants

XIAO Yan'?, TIAN Zhaohui'*, LIN Genxian"*, WANG Lin’, SONG Lijun"*, SUN Yun'*
(1. Suzhou Nuclear Power Research Institute Co. » Ltd. , Suzhou 215004, China;
2. National Engineering Research Center for Nuclear Power Plant Safety & Reliability, Suzhou 215004, China;
3. Nuclear and Radiation Safety Center, MEE, Beijing 102445, China)

Abstract: The corrosion inhibition of enamine ethyl imidazoline (IM) to 20G carbon steel, a key material of closed cooling
water (CCW) system, was studied by immersion corrosion test, electrochemical test and surface analysis under the simulated
operating conditions of CCW system in nuclear power plants,and its inhibition mechanism was analyzed. The thermal stability
analysis of IM in the CCW system environment was investigated by thermogravimetric analysis. When the mass fraction of IM
was 30 mg/kg. the inhibition efficiency of IM to 20G carbon steel could reach more than 99%. Adding 60 mg/kg IM into
demineralized water had the same corrosion inhibition effect as adding 75 mg/kg sodium phosphate (corrosion inhibition
efficiency more than 99. 9% ). With the increase of IM content, the free corrosion potential of 20G carbon steel moved forward
and the corrosion current density decreased. The IM molecules began to decompose at about 240 °C, and the decomposition
was basically completed at 500 ‘C. IM is an anodic corrosion inhibitor, which alleviates corrosion by adsorbing and forming a

protective film on the surface of 20G carbon steel.

Key words: imidazoline; 20G carbon steel; closed cooling water (CCW) ; corrosion inhibition; adsorption
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