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1. This study analyzed the effect of aging on asphalt binders and identified the functional groups related to fatigue and rutting of asphalt mixtures.
2. Six functional groups containing the carbonyl group were found in the asphalt binders based on Fourier Transform Infrared Spectroscopy (FTIR) test results.
3. Three nanomaterials were added into the control asphalt binder to study the effect of aging, including polymer modified nanoclay (PMN), non-modified nanoclay (NMN) and nanosilica (NS).
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Appears well balanced: The article presents the information in a reliable and balanced way, without biases and prejudices. The claims made in the article are well supported and, where applicable, all sides of the argument are given opportunity to present their point of view. The article appears trustworthy and reliable.
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This article is a reliable source of information regarding the effects of aging on asphalt binders and how different nanomaterials can be used to modify them. The article provides a comprehensive overview of the research conducted, including an analysis of six functional groups containing carbonyl groups, as well as an examination of three different nanomaterials that were added to a control asphalt binder. The article also provides detailed information about how FTIR was used to analyze the functional polar groups in the asphalt system under short- and long-term aging conditions. 
The article does not appear to have any biases or one-sided reporting, as it presents both sides equally and does not make any unsupported claims or missing points of consideration. Furthermore, all evidence for claims made is provided in detail, with no unexplored counterarguments or promotional content present. The article also notes possible risks associated with using nanomaterials in asphalt binders, which adds to its trustworthiness and reliability.
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· Asphalt binder aging mechanisms
· Nanomaterials in asphalt binders
· FTIR analysis of asphalt binders
· Effects of nanomaterials on asphalt binders
· Short-term and long-term aging of asphalt binders
· Functional polar groups in asphalt binders
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