
20 
Accession number:20123015268861 
Title:Characterization of hindered amine light stabilizers in polymer matrix using terahertz 
time-domain spectroscopy 
Authors:Xie, Ling-Hai (1); Dai, Hao (2); Jin, Biao-Bing (2); Han, Yuan (1); Tai, Qiang (1); Yi, 
Ming-Dong (1); Yang, Tao (1); Wu, Pei-Heng (2); Huang, Wei (1)  
Author affiliation:(1) Key Laboratory for Organic Electronics and Information Displays 
(KLOEID), Institute of Advanced Materials (IAM), Nanjing University of Posts and 
Telecommunications, 9 Wenyuan Road, Nanjing 210046, China; (2) Research Institute of 
Superconductor Electronics (RISE), School of Electronic Science and Engineering, Nanjing 
University, 22 HanKou Road, Nanjing 210093, China  
Corresponding author:Jin, B.-B.(bbjin@nju.edu.cn) 
Source title:Macromolecular Chemistry and Physics 
Abbreviated source title:Macromol. Chem. Phys. 
Volume:213 
Issue:14 
Issue date:July 26, 2012 
Publication year:2012 
Pages:1441-1447 
Language:English 
ISSN:10221352 
E-ISSN:15213935 
CODEN:MCHPES 
Document type:Journal article (JA) 
Publisher:Wiley-VCH Verlag, P.O. Box 101161, Weinheim, D-69451, Germany 
Abstract:Terahertz time-domain spectroscopy (THz-TDS) technique allows us to analyze plastic 
additives. A series of hindered amine light stabilizers (HALSs), including TMP, PMP, BB-PMP, 
Chimassorb 944 and 119, and a nitroxide free radical of 
4-hydroxy-2,2,6,6-tetramethyl-1-piperidinyloxy (HTEMPO) in the matrix of high-density 
polyethylene are characterized in the range of 0.2-2.6 THz. TMP, PMP, and BB-PMP exhibit 
individual well-resolved terahertz (THz) absorption spectra at room temperature. Furthermore, a 
linear relationship of the content of TMP versus the intensity of it first THz absorption peak are 
demonstrated with the detection limit of about 1.6% (w/w). In addition, PMP exhibit 
water-dependent characteristic THz absorption spectra. THz-TDS will afford a potential tool to 
investigate the stabilizing mechanism of HALS and monitor their evolution. Terahertz 
time-domain Spectroscopy has been demonstrated to characterize plastic additives, in which 
various low-molecular-weight hindered amine light stabilizers in high-density polyethylene 
exhibit individual's "fingerprint" absorption profiles, opening new way to investigate polymer 
degradation and stability. Copyright &copy; 2012 WILEY-VCH Verlag GmbH &amp; Co. KGaA, 
Weinheim. 
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