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1. Introduction – Among the carbonate of heavy materials, BaCO3 is a substance with many industrial 

applications [1]. It is thermodynamically stable below 1079 K compared to other heavy carbonate 

materials [2]. The fabrication of BaCO3 in nanoscale made this compound 

of wide applications in many technological and scientific fields. The BaCO3 

nanomaterials have better catalytic activity than other heavy carbonate 

materials[3]. We describe an innovative method for making BaCO3 Datura-

like nanostructure based on PVD using thermal evaporation in a closed 

system at low vacuum and temperature. In this method, different nanoforms 

of BaCO3 are produced. Here is a detailed explanation of how to 

manufacture this compound and the practical procedures for that. As an 

application, the 1D BaCO3 is used in the manufacture of a gas sensor for 

NO2 gas, which is studied at different operating temperatures and gas 

concentrations. It showed the ability to detect NO2 at a wide range of 

temperatures of 150 up to 350oC. The temperature dependence and gas concentration dependence of the 

sensor response were investigated. The maximum response peak was recorded at an operating 

temperature of 250oC. The sensor exhibits its capability to trace the increase of gas concentration.  

 

 

2. Experimental - We propose here a one-pot method of thermal evaporation for novel nanostructures. A 

small piece of Ba with about 10 mg was withdrawn from the oil reservation bottle and placed in a glass 

dish in the air for 5 hours after it was dropped by ethanol drops, which made the black Ba convert to 

white color. Starting material of Ba was placed in the double-crucibles covered by SiO2/Si substrate, 

which was placed in a vacuum of 0.65-0.85 torr. Then, the samples were deposited at 850oC for 30 min.  

 

3. Results and Discussion - The morphology of the sample prepared at a lower vacuum of 0.85 torrs, is a 

Datura-like structure in Image 1. Each Datura is linked with others by nanowires of 20-50 nm in diameter 

and 5 µm in length. Ba element was detected at various X-ray energies by EDX. The most observed lines 

are Ba-Lα and Ba-Lβ at 4.5 and 4.8 keV. The EDX spectra confirmed that there is no impurities are 

observed in the samples rather than Ba, O, and C elements, where the Si peak is due to the substrate. x-

ray patterns confirmed the formation of BaCO3. The results suggested that NO2 reacted direct to the 

BaCO3 surface, captured the conduction electrons, reducing the free carrier density. 

 

 

4. Conclusions – In summary one-dimensional BaCO3 novel nanostructure was successfully synthesized 

by one-step thermal deposition through Ba as a raw source. The nanostructures were indexed on the 

orthorhobmic structure of BaCO3 with most growth directions of (111) and (200). The morphology was 

promising for NO2 detection. The maximum response was recorded at an operating temperature of 250oC. 

The sensor exhibits its capability to trace the increase of gas concentration.   
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    Image 1. Datura-like structure of BaCO3.  
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