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Problem and motivation: all olivine-like materials synthesized in our laboratory went through the presynthesis 

process. This process takes a lot of time and it wasn’t measured what’s the actual impact of presynthesis on materials 

final properties. 

Proccess of presynthesis consists of heating sample for 2 hours in 300°C and then for another 2 hours in 570°C in 

pure (99.999%) nitrogen atmosphere before actual synthesis. Synthesis was done by melt-quenching method after 

melting sample in 1300°C. Sample IG65A of material went under presynthesis before actual synthesis. Sample IG65N 

was synthesised without a presythesis. 

Synthesised materials were measured with the follwing methods: 

• differential thermal analysis (DTA) - temperatures of thermal events where obtained. Observation of a 

glass transition confirmed that amorphous materials were obtained; 

• X-ray diffractometry (XRD) - it was confirmed that both samples were obtained in~an amorphous phase. 

Sample IG65A crystallized in a NASICON phase with addition of Fe2O3. 

Sample IG65N crystallized as a mixture of tryphilit, NASICON, LiP, Fe2O3 phases. 

Average size of grains in sample IG65A was between 70 and 76 nm. 

Average size of grains in sample IG65N was between 62 and 73 nm; 

• impedance spectroscopy (IS) - during nanocrystallization, conductivity of sample IG65A increased by 

over three orders of magnitude to the value 8 · 10-6 Scm-1, conductivity of sample IG65N increased by 

almost five orders of magnitude to the value 2.4 · 10-3 Scm-1; 

• thermoelectric power measurements (TEP) - both samples, before and after, nanocrystallization process 

showed electron conductivity. 

Probably nanocrystallization process improved holes conductivity. 

Glassy phase samples had very high value of Seebeck coefficient. 

 

 

 
 

Fig. 1. Arrhenius plots with DTA curve. They present change of samples conductivity during heating (triangles) 

and cooling (circle). Sample IG65A is on the left and IG65N on the right. 

Sample that was synthesized without presynthesis process - IG65N - had better electrical properties after 

nanocrystallization then sample IG65A. Sample IG65N also nanocrystallized in a desirable structure (tryphilit) with 

smaller average grains sizes. Presynthesis is not necessary to obtain high conductivity of nanocrystallized materials. 


