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Construction and application research of FTIR analysis method for
internal epoxy resin coated plastic lined steel pipe materials

Yu Qiaoling'?, Xu Xiaoyan'? Liang Wanxing'?, You Haiyun'?, Liu Zhijian'?, Wang Wanjuan'?

(1. Guangzhou Quality Testing & Inspection Institute, Guangzhou 511447, Guangdong, Ching;
2. Guangzhou NQI-Quality and Safety Technology Co-innovation Center, Guangzhou 511447, Guangdong ,
China)

Abstract: The service performance of internally coated epoxy resin composite steel pipes critically
depends on the material and quality of their plastic coating layer. In response to the challenges posed by
infrared spectroscopy identification difficulties arising from filler interference, poor surface conditions, or
component migration in practical testing, this paper systematically compares the applicability of Attenuated
Total Reflection (ATR) and potassium bromide (KBr) pellet-pressing methods in the analysis of plastic coating
layers. The results indicate that the ATR method is simple to operate and suitable for rapid initial screening
of samples with clean surfaces and minimal filler interference. Conversely, the KBr pellet pressing method
effectively eliminates surface selectivity effect, clearly presenting the characteristic absorption peaks of the
bulk resin and additives (such as phthalate plasticizers, calcium carbonate, barium sulfate, etc.), making it
particularly suitable for arbitration analysis of complex formulations or poor-quality ATR spectra. Based on this,
this paper establishes a standardized infrared identification process of "ATR initial screening - KBr verification",
and verifies the reliability of this process in identifying bisphenol A epoxy resin, polyester-epoxy hybrid systems,
and other aspects through typical samples. The research findings provide practical and efficient analytical
technical support for quality conftrol, failure analysis, and market supervision of internally coated composite
steel pipes.

Key words: internally coated epoxy resin composite steel pipe; plastic coating layer; Fourier Transform
infrared spectroscopy (FTIR); Attenuated Total Reflection (ATR) method; KBr pellet method; material

identification; bisphenol A epoxy resin; polyester-epoxy hybrid system
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