
International Journal of Advance Research, IJOAR .org                                                                                        
ISSN 2320-9135 1 
 

IJOAR© 2013 
http://www.ijoar.org 

 

 

International Journal of Advance Research, IJOAR .org 
Volume 1, Issue 7, July 2013, Online: ISSN 2320-9135 

SUPER CONDUCTING MAGNETIC  SUSCEPTIBILITY OF  

NANOMATERIALS 

Pudhumaipithan, Ramendra Kumar 

 

 

Abstract 

Superconducting MgB2 nano materials were synthesized utilizing the Horizontal Steam Stage Gem Growth (HVPCG) 

technique with growth conditions of 900℃, 1000℃, 1100℃ and 1200℃ with heating time of two to 12 hours with a two- 

time increment. The big structures were proverbial by their floor morphology, crystal structure and vital temperature. 

Advantages unwrapped that the vital temperature of the MgB2 nano materials factory-made at 1000°C was at 33K. SEM 

images undraped nano materials of various structures like for instance nanowires, nanobelts, nanorods and 

nanoparticles. Gem structure of the synthesized merchandise unwrapped that the nanometers have a growth alignment 

of (100), (101), and (110), that indicated that the synthesized structures are crystalline. 
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Introduction 

The studies of the MgB2 and its derivative have been focused on the bulk, thin films, and wires. 

Those kinds of products can be produced synthesized with well-founded methods and their 

industrial products have been successfully constructed. Since the determination of carbon 

nanotubes in 1991, the world wide nanotechnology re-search has been longing for space-

restrained physical phenomena. Fabrication and study of nanoscale products of MgB2 give you 

the fundamental knowledge of the effect of dimensionality and measurement on 

superconductivity. MgB2 is a promising superconductor for sensible programs in the study of 

superconducting magnets for MRI, because large Tc and fairly reduced product costs. The 

progress of tapes and cables was even quicker than for many more HTS and LTS products and 

industrial cables and tapes became available only a few years following its discovery. There has 

been confined reports on the fabrication of MgB2 nano-materials. Most of the synthesis practices 

applied to grow MgB2 nanomaterials are multi-steps. Li et al [1] manufactured MgB2 nanowires 

applying vapor transport and response process, Zhao et al [4] synthesized nanowires through 

reactive sintering, Zhou et al [5] manufactured MgB2 tubelike nanostructures applying thermal 

evaporation of MgB2 contaminants precursors. One other synthesis solutions to develop MgB2 

nanowires are the primary pyrolysis from MgB2 nanoparticles [6] or the pyrolysis from the 

mixed serum in the diborane-N2 atmosphere [7]. The purpose of the research would be to 

synthesize and characterize Magnesium Diboride (MgB2) nanomaterials applying outside vapor 

phase crystal development technique. The study also aims to vestigate the optimum growth 

variables on fabricating nanomaterials. The effect of nanoscale crystal size of the 

superconducting home of Magnesium Diboride is likely to be examined. 

 

Experimentation – Synthesis of MgB2  

Thirty-five milligrams (35mg) of Magnesium Diboride powder from Accumet Components Co. 

Was applied and filled into a white quartz tube and was covered at one end. The pipe was then 

attached to a high machine system and covered at 10-6 Torr. The pipe was then hot in the outside 

tube furnace with various temperature of 900°D, 1000°D, 1100°D and 1200°D with growth 
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occasions of 2, 4, 6, 8, 10 and 12 hours and with regular ramp time of 80 minutes. The pipe was 

then permitted to cool down to room temperature, after which it had been exposed for 

investigation. The grown products were then indicated utilizing the scanning electron 

microscope, X-ray dispersive spectroscopy and the HALL apparatus. 

 

Result 

It had been seen that varying the development parameters re-sulted to the synthesis of different 

nanostructures including nanowires, nanobelts, nanorods, nanosheets and nanochains, with 

nanowires as the dominant structures. Table 1 reveals the maximum development parameters of 

every nuance-structure. For the as-synthesized product, the dominant top frame (101) aircraft can 

be seen while weaker diffraction peaks are noticed from (100) and (110) planes. That policy-

telling character of the product can be approved from the SEM images. The miller indices of the 

dominant MgB2 peaks correspond to a hexagonal gem framework with lattice parameters of a 

and c – axes of 3.085 Å and 3.524 Å, respectively, that is similar that of the bulk sample. The 

impurities MgO and MgB4 are also experienced in the synthesize material and their intensities 

appeared to increase. The excess MgO and MgB4 could be caused by the reaction of the trapped 

oxygen in the quartz tube during heating. 
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MgB2 nano materials optimum growth parameters 
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X – ray Diffraction patterns of (a) synthesized nanomaterial , (b) Initial sample , (c) high 

purity powder 

 

                                                         The ρ-T curve of the synthesized product is found in Figure 

2b. The nanomaterial shows semiconductor behavior, the same with the mass counterpart. The 

zero resistance moves temperature deduced from the rating is 13K by having an onset heat of 

33K, which can be diminished compared to their majority counterparts. The hard curve could 

possibly be the result of the excess MgO contained in the sample. EDX check revealed that the 

oxygen content in the fabricated material has increased by means of a specific sum of money. 
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This is received throughout the heat method where the taste reacted with the oxygen that was 

stuck in the quartz tube throughout sealing. The low Tc (33K) of the nanomaterial was due to the 

growth of the grain limits of the material which resulted to less connection and more resistance. 

That outcome is consistent as noted in the literature, where the reduction in the crystal size of 

MgB2 resulted to the reduction in their important temperature. The end result shows that the 

important heat of MgB2 superconductor depends on their grain size. The smaller the cereals are, 

the lesser the important temperature. By altering the texture size to nanoscale the Tc has paid 

down by 1K. Materials synthesized at heat  1100°C and 1200°C didn't display superconductivity, 

alternatively the resources became insulator. This really is due to the rise of toxins contained in 

the material. 

 

 

The resistance vs temperature curve  (a) sample in bulk (b) fabricated nanomaterials  

Conclusion 

In this examine, Magnesium Diboride  nanomaterials were fabricated using Outside Vapor Stage 

Crystal Growth method. SEM portrayal exposed nanomaterials of different dimensions are 
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developed within the quartz tube. In a 900°C heat heat, the unreacted magnesium diboride 

powder was seen and number nanomaterial was formed. When the heat was risen up to 1000°C, 

some microstructures specially microspheres were observed. At higher temperatures most 

especially, more nanostructure components were observed. Dense and complex nanowires are 

predominantly seen on higher heat times. These nanowires are several micrometers in total and 

60 -170 mm in diameter. The length, moreover, seems to connect the heat time, therefore, more 

heat time led to thinner diameters of MgB2 nanowires. 
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