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Fig.2 Schematic diagram of the FT-IR imaging systemm. (a)IR microscope; (b) Interfer-

ometer; (c¢) Multi-channel detector; and (d) Single element detector and its optical path

(The difference between ¢ and d is that a slit must be provided for d while not for ¢)
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Fig.7 Optical image (a) and FT —1IR images (3.9 x3.9
mm®) of Agpy/Agpia (b) and Agp/Agpys (¢) and
the corresponding orientation function (f, ) images of
PHB (d) and PLA (e) of the stretched PHB/PLA
(50/50 wt % ) blend film"*!
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Fig.8 ATR FT-1IR image of PP/PA6/PP-g-MAH blends.
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as a function of reaction time
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Fig. 11 ATR FT-IR images of p-PLLA/HA nanocomposite
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Table 2 Some typical applications of FTIR imaging in the analysis of microplastics
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Applications of Fourier transform infrared ( FT-IR)
imaging in the characterization of polymers

DOU TongTong' ZHANG PuDun’”

(1. Petro China Petrochemical Research Institute, Beijing 102206 ;
2. Analysis & Test Center, College of Chemistry, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Fourier transform infrared (FT —IR) imaging is an advanced chemical imaging method based on func-
tional group characteristics. It integrates FT —IR and microscopic analysis into one system, which can directly visu-
alize the real chemical compositions and their spatial distributions in target micro-regions (from pm to mm) , and i-
dentify the fine structure of sample at the molecular level with high spatial resolution. It is a powerful tool for micro-
analysis of multi-component samples. This technique has attracted extensive attention for the analysis and character-
ization of polymer. In this review, the mechanism of FT —IR imaging is described, and the detailed instrumental
structure,, work models, image collection, pretreatment and analysis methods are presented. We also summarize
some typical recent applications of FT-IR imaging in the field of polymer characterization including crystallization
and orientation research, miscibility of polymer blends, visualization of polymerization reactions, dissolution and
degradation dynamics, mineralization of polymer-based tissue engineering materials, drug release and microplastic
analysis. In addition, the extension of FT-IR imaging to life science and clinical diagnosis is also introduced. Fi-
nally, future advances in FT-IR imaging are predicted. It is hoped that this paper can play a role in helping read-
ers to understand advanced FT-IR imaging technology and further expand its application in polymer research.

Key words: polymer; FT-IR mapping/imaging; structure characterization; image analysis
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