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Preparation and characteristics of nano-MgO/polypropylene composite 
insulating material for ultra-high voltage DC transmission line construction

Przygotowanie i charakterystyka kompozytowego 
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Nano-MgO particles were prepd. by microwave-assisted calcining 
Mg(OH)2 and used for modifying properties of the polypropylene (PP) 
matrix (nano-MgO content up to 2% by mass). The addn. of nano-MgO 
to the ethylene/vinyl acetate copolymer-cong. PP matrix, resulted in an 
increase its volume resistivity form 1.73·1014 14

-
al. The addn. of nano-MgO resulted also in improving the macroscopic 
elec. properties of the materials when compared with pure PP samples. 

2, and when the content of 
nano-MgO was 1% by mass, the space charge density was the lowest. 
The tensile strength and elongation at break of nano-MgO/PP compos-
ite insulation materials were slightly lower than that of pure PP, but the 

conformed the applicability of the nano-MgO/PP composite insulating 
materials in the industrial practice.
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Experimental

Materials

Methods

Preparation of the nano-MgO/PP composite  
insulating material (III rz.)

Testing and characterization of materials

SEM analysis

XRD test

Table 1. The materials used in the study
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Breakdown strength test

Space charge test

Volume resistance test

Thermogravimetric analysis 



103/1 (2024)

Tensile strength test 

Results and discussion

SEM analysis 

Fig. 1. SEM photograms of nano-MgO; (a) SEM of MgO prepared by microwave-assisted 
method; (b) SEM of MgO prepared by direct precipitation method Fig. 2. XRD spectrum of nano-MgO
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Fig. 4. Space charge distribution of 3 nano-MgO/PP composite samples
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Space charge 

Thermogravimetric analysis
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Mechanical property analysis

Conclusion 
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Fig. 6. Mechanical properties of nano-MgO/PP composite materials with vary-
ing MgO content


