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ABSTRACT 

 
Recently, with the advent of nanotechnology and the manufacture of nanoparticles, a huge change has taken 

place in the functional demands of materials. The role of the pavement surface layer, which is made of asphalt 

mixtures, in the performance of pavements is inevitable. The use of nanotechnology in the construction of 

transportation infrastructure is roughly equivalent to the human effort to send humans to the moon in the 0961s. 

In 5115, the idea of building asphalt for highways that could repair themselves seemed far-fetched to many. 

Therefore, the asphalt industry still needs a transformation so that people can see the possibilities of 

nanotechnology and understand its benefits. Due to the compositional nature of the asphalt mix, the potential for 

improvement in the mechanical properties of asphalt using nanotechnology is very important. Modification of 

nanomaterials began with engineering changes in the molecular structure of asphalt with the aim of influencing 

the properties of these materials. Nanoscale modifiers can react with bitumen to change the chemical and 

molecular structure of the bitumen, which can lead to better asphalt performance. In recent years, the use of 

nanoparticles in changing the behavioral and chemical properties of asphalt has been considered by researchers 

and researchers have conducted numerous experiments to study these properties in order to improve the 

properties of asphalt mixtures made with nanoparticles, but this science still needs To more extensive research 

in order to achieve more comprehensive and accurate results. This paper reviews the studies on the effect of 

different nanoparticles on the production of cold asphalt in factories produced with emulsion bitumen. 
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 چکیذٌ
 اص وٝ ٞب سٚػبصی سٚیٝ لایٝ ٘مؾ. اػت ؿذٜ ایجبد ٔلبِح ّٕٓىشدی دسخٛاف ِٓیٓ تحِٛی ٘ب٘ٛرسات ػبخت ٚ ٘ب٘ٛ فٙبٚسی ُٟٛس ثب اخیشا

 ٔشثٛى صیشثٙبٞبی ػبخت دس ٘ب٘ٛ فٙبٚسی اص اػتفبدٜ. ثبؿذ ٔی اجتٙبة لبثُ غیش ٞب سٚػبصی ّٕٓىشد دس ثبؿذ ٔی آػفبِتی ٔخًّٟٛبی جٙغ
 ثشای آػفبِتی ػبخت ایذٜ 2447 ػبَ دس.اػت 21۹4 ػبَ دس ٔبٜ ثٝ ا٘ؼبٖ فشػتبدٖ ثشای ثـش تلاؽ ثب ٔٔبدَ تمشیجبً ٘مُ، ٚ حُٕ ثٝ

 تحَٛ یه ثٝ آػفبِت كٙٔت ٘یض اوٖٙٛ ٞٓ ثٙبثشایٗ. سػیذ ٔی ِ٘ش ثٝ رٞٗ اص دٚس ثؼیبسی ثشای وٙٙذ تٕٔیش سا خٛدؿبٖ ثتٛا٘ٙذ وٝ ٞب ثضسٌشاٜ
 ثٟجٛد پتب٘ؼیُ آػفبِت، ٔخّٛى تشویجی ٔبٞیت ثٝ تٛجٝ ثب. وٙٙذ دسن سا آٖ ٔضایبی ٚ دیذٜ سا ٘ب٘ٛ فٙبٚسی أىب٘بت ثتٛا٘ٙذ ٔشدْ تب داسد ٘یبص
 آػفبِت ِٔٛىِٛی ػبختبس دس ٟٔٙذػی تغییشات ثب ٔٛاد ٘ب٘ٛ اكلاح. اػت ٟٔٓ ثؼیبس ٘ب٘ٛ فٙبٚسی اص اػتفبدٜ ثب آػفبِت ٔىب٘یىی خلٛكیبت دس
 ٚ ؿیٕیبیی تغییش ٔٛجت ٚ دٞٙذ ٚاوٙؾ لیش ثب تٛا٘ٙذ ٔی ٘ب٘ٛ ٔمیبع ٞبی وٙٙذٜ اكلاح. ؿذ آغبص ٔٛاد ایٗ خلٛكیبت ثش تبثیش ٞذف ثب

 ٘ب٘ٛرسات اص اػتفبدٜ ٘یض اخیش ٞبی ػبَ دس. ؿٛد آػفبِت ثٟتش ّٕٓىشد ٔٛجت تٛا٘ذ ٔی وبتبِیؼتی ٚاوٙؾ ایٗ وٝ ؿٛ٘ذ لیش ِٔٛىِٛی ػبختبس
 ایٗ ثشسػی دس ٔتٔذد آصٔبیـبت ثب پظٚٞـٍشاٖ ٚ اػت ٌشفتٝ لشاس ٔحممبٖ تٛجٝ ٔٛسد آػفبِت ؿیٕیبیی ٚ سفتبسی خلٛكیبت تغییش دس

 ٌؼتشدٜ ٞبی پظٚٞؾ ثٝ ٘یبص ّٓٓ ایٗ ٕٞچٙبٖ أب ثبؿٙذ ٔی رسات ٘ب٘ٛ ثب ؿذٜ ػبختٝ آػفبِتی ٔخّٛى خٛاف ثٟجٛد ِٔٙٛس ثٝ خلٛكیبت

 دس ٔختّف رسات ٘ب٘ٛ اثش سٚی ثش ٌشفتٝ كٛست ٌٔبِٔبت ثشسػی ثٝ ٔمبِٝ ایٗ. داسد تشی دلیك ٚ تش جبْٔ ٘تبیج ثٝ دػتیبثی ِٔٙٛس ثٝ تشی
 .پشداصد ٔی أِٛؼیٖٛ لیش ثب ؿذٜ تِٛیذ ای وبسخب٘ٝ ػشد آػفبِت تِٛیذ
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