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硅烷γ­APS协同稀土镧钝化镀锌钢板的研究

彭天兰,满瑞林,徐斌,乔亮杰 

中南大学 化学化工学院,长沙 410083 

摘要： 

    采用γ-氨丙基三乙氧基硅烷（γ-APS）协同稀土镧盐钝化镀锌钢板.通过先在试样表面组装一层γ-APS薄膜，再在膜上沉积稀土
镧转化膜制得硅烷稀土复合膜.采用电化学交流阻抗（EIS）、盐雾试验（NSS）检测复合膜耐腐蚀性，结果表明，复合膜的耐腐
蚀性能优于单一硅烷、稀土转化膜.原子力显微镜检测结果表明复合膜相对于单一硅烷、稀土转化膜更加均匀，致密.EDS检测表
明复合膜主要由N，O，Si，Fe，Zn，La等元素组成，其中复合膜中La元素相对摩尔百分含量是单一稀土转化膜的4倍.分析试验数
据得出硅烷预处理试样有利于稀土镧转化膜沉积，硅烷与稀土转化膜发生了协同作用，增强了复合膜耐腐蚀性能.初步探讨了复
合膜成膜和耐腐蚀机理. 
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INFLUENCE OF SILANE γ­APS PRE­FILM ON PASSIVATION OF GALVANIZED STEEL BY RARE EARTH LANTHANUM

 PENG Tian-lan, MAN Rui-lin, XU Bin, QIAO Liang-jie

School of Chemistry and Chemical Engineering,Central South University,Changsha 410083

Abstract: 

    The sample of galvanized steel was firstly coated with a thin self-assembled monolayer of silane (γ-APS)and 
then immersed in a rare earth solution to get a complex coating. The corrosion resistance of which was studied 
by means of electrochemical impedance spectroscopy and neutral salt spray.The results showed that the pre-
coating of silane improved the corrosion resistance of the sample significantly.Atomic force microscope 
observation showed that the complex coating was much uniform and denser. Analysis results of X-ray energy 
dispersive spectroscopy showed that the complex coating was composed of N,O,Si,Fe,Zn,La,and the relative mole 
fraction of La of the complex coating was nearly three times higher than that of the single rare earth 
coating.The results also shown that the silane pre-coating was beneficial to the deposition of rare earth 
coating,the silane had a synergistic effect with the rare earth coating,therewith improved the anticorrosion 
performance of the complex coating.The formation and the corrosion protection mechanism of the complex coating 
were discussed.
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