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Bitumen, as one of the constituent elements of asphalt, plays an important role in
the properties and performance of asphalt as well as its longevity and stability.
However, its structure requires modification due to low mechanical properties,
limited thermal stability, and susceptibility to cracking under environmental
conditions. In this study, in order to increase the strength and flexibility, improving
functional and thermal properties, enhance adhesion, and prevent phase separation,
a modifier based on NCO-terminated polyurethane/CNT were used. For this
purpose, NCO-terminated polyurethane pre-polymer was prepared, and then CNTs
were added to it at 0.5%, 1%, and 1.5% wt.%. Based on tensile and TGA tests, the
sample containing 1.5% nanoparticles was selected as the optimum nanocomposite
and subsequently combined with bitumen and then it was mixed with bitumen at 2,
4, 6 and 8 percent. FTIR test confirmed the chemical bonds between the
nanocomposite and bitumen. To investigate the properties and performance of the
resulting samples, morphological analysis, viscometry (RV) test, and rheological
(DSR) tests for fatigue resistance and rutting under environmental conditions were
performed. Also, results of multiple stress creep-recovery (MSCR) test was
compared with results of rheology analysis and it was shown that the presence of
nanocomposite in the structure of bitumen increased the elasticity and cohesion of
the modified bitumen structure. It reduces the negative effects caused by the
increase in stress and temperature in bitumen properties and the nanocomposite
prepared in this research can be used as a suitable option to improve bitumen
performance at high and medium temperatures.
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'- Polyurethane (PU)
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2- Dimethylformamide (DMF)
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. Carbon Nanotube (CNT)
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3- Polyethylene adipate terephthalate (PBAT)

Sholo s S 4 e SUom ey 48 XY

Sl !
Ghle 058 w4 e SUon i w8 Gl
4 s Slasaw 05k 4 MDI o S Y/0 (bl 3|
Lo Lol bline O3 503 5 O35 58 (92505
ools Ll gmedis s 00 Glas 3 a3 Y
ol yon 4 PBAT (s 2l JT L ¢ $1Y/0 caalsl 55 s
salS e 4w 5 Kix DMF ) e Yo
YE e w iS5 A8 Lol 4L 4 DBDTA
b bl g a0 A gl 3 sl
L Sllesnl Jele o 5 4 eme SUog i iy
S Dt o bl 53 34m 50 D 5 ] s

.J).::

'- Methylene diphenyl diisocyanate (MDI)
2- Dibutyltin diacetate (DBTDA)
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°- Dynamic Shear Rheometer (DSR)

6. Rolling Thin Film Oven (RTFO)

7- Pressure Aging Vessel (PAV)

8_ Multi Stress Creep and Recovery (MSCR)
°- Fourier Transform Infrared (FTIR)
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'- Polymer Nanocomposite (PNC)

2. Bitumen-Polymer Nanocomposite Contain %1.5
Carbon Nanotube (B-PNCI1.5)

3. Superior Performing Asphalt Pavements

4_ Rotational Viscosity (RV)
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3. Scanning Electron Microscope (SEM)
4- Rutting
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- Hook's law
2_ Thermogravimetric Analysis (TGA)
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