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Zine Oxide Nanoparticle (Zn0. 99+%. 10-30 nm)

Details: Zinc Oxide
Nanopowder (ZnO)
Purity: 99+%

APS: 10-30 nm
SSA: 20-60m’/g
Color: milky white

Crystal phase: single
Crystal Morphology:
nearly spherical

True density: 5.606 g/cm3

Compound Formula ZnO

Molecular Weight 81.37

Appearance White Powder

Melting Point 1L L7/5= (C (B =xe57/ 1)
| Boiling Point 2.,360° C (4.,280° F)

Density 5606 kg/m’

Monoisotopic Mass 79.924061 Da

Exact Mass 79.9241 g/mol
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SEM HV: 15.0 kV WD: 9.46 mm MIRA3 TESCAN
View field: 1.38 pm Det: InBeam SE 200 nm
SEM MAG: 150 kx RMRC
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Chemical Composition Analysis Wt %
Al 0.001
Fe 0.001
Ca 0.001
Mg 0.001
Cu N.D
Mn 0.001
Na 0.001
Analysisi Result Co 0.001
Ni 0.001
Si 0.001
Pb N.D
K 0.001
N 0.004
C 0.001
S 0.003
F.O 0.06
Analytical Technique Inductively Coupled/Elemental Analyzer
Analysisi project 2 Particle Size,Purity, SSA,Loss on dry,Sulphated assay
Particle Size nm 20nm
Purity % 99.8
SSA, M2/g 80-120
Loss on dry %< 0.2
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Abstract

Bitumen is the main element of asphalt mixture and viscoelastic material and its

mechanical response depends on temperature and loading time. The asphalt pavement
should not be too hard to operate during its design period. Researchers in this field
believe that the most important factor of these changes is the gradual hardening
phenomenon that causes the appearance of various types of injuries in the pavement.
Various processes are involved in the gradual change or hardening of bitumen,
including oxidation, photochemical reactions, substrate of volatile matter and bitumen,
polymerisation, carbonization and absorption of oils in bitumen by aggregates. In this
research, the effect of nanozinkoxide and nanoclay and the combination of two
materials on the behavior of bitumen aging in softening point, penetration, loosen
heating, bitumen viscosity and viscosity aging index are studied. The results of this
study showed that the addition of nanozinkoxide to 1.4% in both the pre and post aging
conditions increased the softening point and thus improved bitumen performance at
high temperatures. The performance of modified bitumen with the combination of
nanomaterials showed that bitumen containing 1.4% nanozinkoxide plus 2% nanoclay
in an aged state had a higher viscosity than the Original Bitumen. Also, the addition of
nanoparticles to bitumen increases the viscosity in the two aging states of RTFO and
PAV. In addition, bitum containing 1.4% nanozinkoxide and 2% nanoclay have a lower
VAI index than pure bitumen. In fact, nanomaterials have reduced bitumen aging in
RTFO mode. The results of PAV samples also show that the addition of nanoparticles
decreases the aging index.

Keywords: bitumen, bitumen aging, nanoclay, nanozinkoxide
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