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1- Chemical vapor deposition
2- Physical vapor deposition
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3- solvothermal synthesis
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1- evaporation

2-  Molecular Beam Epitaxy

3- Chemical Beam Epitaxy

4- Metallorganic Molecular Beam Epitaxy
5-  Metallorganic Chemical vapor deposition
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1- solvothermal synthesis
2-  glycothermal

3- alcothermal

4- ammonothermal
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5-  high-pressure hydrothermal synthesis
6- autogeneous pressure range
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1- rolling resistance
2- organosilane
3- traction
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1- stiffness
2- hardness
3- bio-stability
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1- electric propulsion
2- field emission electric propulsion
3- nanoparticle field extraction thruster
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1- Secondary Electrons
2- characteristic X-ray lines
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1-  Auger Electron
2- X-Ray Diffraction
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1- Rayleigh scattering
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Effect of Milling Time on Al,O; and SiC Nanoparticles Size

Soltani, Sadegh' ; Haratizadeh, hamid'

! Department of Physics University of Shahrood, Blvd.daneshgah-Zip code 3619995161, shahrood
Abstract

One method of preparing nanoparticles that are classified as top-down method is mechanical crushing
method. In this method we can help from planetary ball mill. Several processes affect the process of crushing
the final product that one of this parameters is milling time. In this study, alumina and silicon carbide powders
are milled at various times with high energy planetary mill and the impact of milling time on the size and size
distribution were examined. Also the purification procedures for milled powders have been proposed and the

answer of two types of powder milling conditions were compared.
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Effect of Particle Size Reduction of Nitrate Calcium to Improve the Absorption of
Calcium by Tomato

Soltani, Sadegh'; Ebrahimi, Hosein®; Haratizadeh, Hamid'; Bodaghi, Hojatollahz; Abedi, Bahram®

! Department of Physics University of Shahrood, Blvd.Daneshgah - Zip Code 711992171, Shahrood
? Department of Agriculture University of Shahrood, Zip Code 7119992171, Shahrood
* Department of Agriculture Ferdowsi University of Mashhad, Azadi Square, Mashhad

Abstract

Particle size of the material manufacturer is one of the important factors to determine its quality and efficiency
in various industries, including agriculture industry. Different methods are used for decrease the size of this
material that each method has advantages and disadvantages depending on the type and properties of its own.
One of the way to industrialization capabilities for decrease the particle size, that can be classified in the top to
down methods, is mechanical milling with high energy planetary mill. Firstly, the calcium nitrate fertilizer is
crushed by mechanical milling. Then have been studied the crushing effect on calcium uptake by tomato plants.
It is observed that the absorption rate is considerably enhanced by milling operation.
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Abstract

Considering the importance of nanotechnology in various industries, this thesis
was conducted in two main parts: one of them in the field of agricultural applications
and the other one is in tributary of nanocomposites.

For the first part that has conducted in collaboration with the department of
Agriculture of University of Shahrood, calcium nitrate fertilizer was milled
mechanically. Then the effect of calcium nitrate fertilizer preparation was studied on the
amount of calcium absorption in tomatoes and peaches, as two sample plants. The
results were very promising and the amount of calcium absorption and the shelf life
were increased significantly.

The purpose of the second part was synthesis of Al-Al,O3 and Al-SiC
nanocomposites with high mechanical strength which were also as light as aluminum.
To do this, Al,O3 and SiC industrial powders were milled at different times by making a
use of a high-energy planetary ball mill to achieve different distribution in the size of
nanoparticles. Then, the milled samples were added to the Aluminum matrix, with the
same volume percent of Aluminum and were milled mechanically during equal times.
Finally, the Vickers hardness test has investigated the effect of reinforcing phase milling
time on the hardness of Aluminum-based nanocomposites. These researches have
indicated that the milling of reinforcing phase, has a considerable effect on the hardness

of Aluminum-based nanocomposites especially in its early hours.

Key word: Nanoparticles, Size, Industry, Mechanical milling, Calcium nitrate, Nano-

composites, Aluminum, Alumina, Silicon carbide.
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