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 In this work, the magnetic carbon sand (MCS) has been successfully prepared 

by the chemical vapor deposition (CVD) using adamantane (C10H16) as a precursor. 

The MCS was obtained by the deposition of adamantane precursor at 1050 °C. The 

magnetization of MCS was measured by the vibrating sample magnetometer (VSM) 

with applied magnetic field in the range between -15 and 15 kOe. From the VSM 

results, the magnetic hysteresis loops were observed to show ferromagnetic behavior 

where energy dispersive x-ray measurement (EDS) showed no contamination of the 

common magnetic elements (i.e. Ni, Co, Fe) in our MCS. The saturated magnetization 

could be as high as 72 m-emu/g at room temperature. The Raman-spectroscopy 

measurement shows that the adamantane structure has changed after the CVD process. 

We then tested the suggestions from previous studies that the observed 

ferromagnetism in MCS could come from the unpaired electrons in carbon (i.e. 

dangling bond) which could occur during the calcination process at high temperature; 

the test was to see if we could reduce magnetization of MCS by humidity treatment 

which would promote the bonding between water molecules and the unpaired electrons 

of MCS.  The saturation magnetization of MCS was observed to be decreased from 72 

m-emu/g to 53 m-emu/g after the boiling process. The decrease of magnetization could 
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be described by the saturation of unpaired electrons or dangling bonds where those 

defects are eliminated when attached to the water; this is confirmed by the Raman 

spectrum with presence of a water molecule peak at approximately 3651 cm-1. 

Furthermore, both the boiling process and the annealing-in-Ar process also affect the 

ratios of G and D peak area (AG/AD). This correlates very well with the change of the 

measured saturated magnetization and hence supports our hypothesis that the 

ferromagnetism in MCS is caused by the presence of the C-dangling bonds.   

Regarding the application, this work suggests an inexpensive method for 

preparing magnetic carbon particles and also modifying its magnetization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

School of Physics           Student’s Signature __________________ 

Academic Year 2019            Advisor’s Signature__________________ 

 




