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Study Progress of Characterization of Asphalt Materials by Nuclear Magnetic Resonance,
Thermal Analysis and Scanning Electron Microscopy
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Abstract: Asphalt is a mixture of hydrocarbon compounds with different molecular weights and their non-
metal derivatives. Due to the complexity of its composition, many researches on asphalt materials are based
on the determination of physical, rheological and other related performance indicators. The characterization of
its microstructure and structure has been developing slowly for a long time. With the development of modern
material testing technology, new testing methods, for example, Fourier infrared (FTIR) spectroscopy, atomic
force microscope ( AFM) , gel permeation chromatography ( GPC), SEM, thermal analysis and NMR, have
been used by more and more researchers to characterize the microstructure and structure of asphalt. Among
them, NMR can detect the molecular isomerization, dehydrogenation and internal crosslinking in asphalt by
distinguishing the belonging and classifying of different atoms. Thermal analysis can be used to evaluate the
temperature stability of asphalt by measuring enthalpy change, glass transition temperature and other

parameters. SEM and environmental scanning electron microscopy ( ESEM ) can characterize the
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compatibility, surface micro morphology, fracture morphology and fiber structure changes of asphalt and

modifier. Based on the introduction of 3 kinds of instruments, the latest domestic and oversea applications of

them in the characterization of asphalt materials are summarized, and the prospect of its application is

forecasted. The application of modern testing technology of materials in asphalt materials provides a new way

for the multi-angle and multi-level understanding of the relationship among composition, structure and

performance of asphalt materials, and provides a new approach for the research of asphalt modification and

aging.

Key words: road engineering; asphalt; microstructure; characterization; morphology; nuclear magnetic

resonance ( NMR) ; thermal analysis; scanning electron microscopy ( SEM)
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