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Abstract: In this article, we discusses about the preparation methodology properties and uses of 

lanthanum oxide Nano particles. Lanthanum oxide alongside concentrate on research technique 

of it. Lanthanum oxide Nano particles has wide application as a catalyst used in esterification, 

etherification, polymerization, etc. reaction.  As of late, Lanthanum oxide nanoparticles have 

broadly characterized by using XRD, FT-IR, UV, SEM, TEM technologies. Nano Particles of the 

lanthanum oxide can synthesis by using precipitation, co-precipitation, Sonication probe, ultra-

sonication method and this methods are broadly disused in this article.  
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Synthesis:

 

Reaction 
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Properties of Lanthanum Oxide: 

 

Table 1: The Physical, thermal and chemical properties of lanthanum oxide nanoparticles 

General Application of Lanthanum Oxide: 

The key applications of lanthanum oxide nanoparticles listed below: 
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Among them, Lanthanum oxide have vide application as solid base catalyst in many chemical 

reactions such as esterification, transesterification, polymerization, and etherification reactions. In 

this article, some of them discussed as follows.[3] 
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Literature review on Research Methodology for Synthesis of Lanthanum Oxide: 

In this article, we examine the distinctive approaches utilizing by the scientists. The property of 

earth metal oxides depends on approach of synthesis. Various properties are molecule measure, 

morphology, immaculateness and compound structure. Wet chemical synthesis of ultrafine-fired 

powders keeps on being a subject of extraordinary research action as the items show a few points 

of interest over powder got from ordinary fired courses. 

Method 1 

 

Raw material: La(NO3)2.6H2O, NaOH 

Sr. 

No. 

Research 

methodology 

Description 
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1 Process 

 

2 Characterization  XRD: technique used for the crystalline structure of 

product sample 

 BET: this technique used for surface area measurements 

 TEM: used for the study of size of nano particles. 

3 Result Nano crystalline La2O3 powders are obtained at 100°C with the 

average particle size of ∼30 nm by refluxing hydrated lanthanum 

hydroxide precipitate for 4 h. 

Table 1: Research methodology 1[7] 

Method 2 

In this methodology, researcher utilized sol-gel technique for the synthesis of Lanthanum oxide 

nanoparticles. 

Raw material: Commercial La2O3 powders, nitric acid, polyethylene glycol 

Sr. 

No. 

Research 

methodology 

Description 
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1 Process 

 

2 Characterization For the characterization of lanthanum oxide nanoparticles 

researcher used TEM and XRD techniques  

3 Result 

 

Table 2: Research Methodology 2[8] 

Method 3 

A basic and eco-accommodating concoction strategy for lanthanum oxide or lanthania (La2O3) 

nanoparticles by the arrangement ignition combination dependent on urea. The fuel urea is 

changed for various fuel to oxidizer proportions (F/O) or Ψ = 0.5 to 1.5 in the steps of 0.25. 

Raw material: Urea, lanthanum nitrate, distilled water 

Sr. 

No. 

Research 

methodology 

Description 
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1 Process 

 

2 Characterization La2O3 nanoparticles characterized by using X-ray, BET, SEM 

and AFM.  

3 Result SEM and AFM showed that particle sizes from 70 to 125 nm. 

Table 3:Research Methodology 3[1] 

Method 4 

Here researcher used sonication method for the synthesis of Lanthanum oxide nanoparticles. 

Lanthanum hydroxide nanoparticles set up by massage aqueous preparing at 110 ◦C for 24 h. The 

job of surfactant, calcination temperature and sonication time were researched on the morphology 

and particle size of the items. 

Raw material: lanthanum acetate, Na2CO3, All the chemical are analytical grade  

Sr. 

No. 

Research 

methodology 

Description 

1 Process 
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2  

Characterization 

Nano Particles of Lanthanum oxide characterized XRD, SEM, 

TEM, XPS, and FT-IR.  

3 Result 

 

 

Table 4: Research Methodology 4[9] 

Method 5 

 

Raw material: Glycerol and urea were analytical grade, La(NO3)3·6H2O, Ce(NO3)3·6H2O, 

Y(NO3)3·6H2O, Pr2O3, Nd2O3, Sm2O3, Eu2O3 
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Sr. 

No. 

Research 

methodology 

Description 

1 Process 

 

2 Characterization 

 

3 Result 

 

Table 5: Research methodology 5[10] 
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Method 6 

In this methodology, researcher used precipitation method for the synthesis of Lanthanum oxide 

nanoparticles. 

Raw material: Aqueous solution of Lanthanum nitrate, ammonium acid carbonate, ammonium 

oxalate, ammonia, n-butyl alcohol, polyethylene glycol  

Sr. 

No. 

Research 

methodology 

Description 

1 Process 

 

2 Characterization XRD and SEM. characterized lanthanum oxide Nano particles.  

3 Result The average particles size of Lanthanum oxide powders with 

spherical shape gained was about 188 nm. 

 

Table 6: Research Methodology 6[11] 

Method 7 

In this methodology, researcher used sonication method for the synthesis of lanthanum oxide 

nanoparticles 

Raw material: Lanthanum (III) nitrate hexa-hydrate 

Sr. 

No. 

Research 

methodology 

Description 
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1 Process 

 

2 Characterization The XRD pattern shows that the product is La2O3. 

3 Result 

 

Table 7: Research Methodology 7[12] 

Method 8 

In this research work, lanthanum oxide and lanthanum oxycarbonate layers of different 

thicknesses were set up on titanium foils utilizing electrodeposition in natural arrangements of 

three fixations at high voltages. Impacts of electrodeposition focus, time, and voltage on 

morphology of calcined layers researched. Titanium picked as terminal since it could utilize 

definitely decide the proton vitality in proton-prompted responses. 
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Raw material: Lanthanum nitrate hexahydrate, distilled water, isobutanol,  

Sr. 

No. 

Research 

methodology 

Description 

1 Process 

 

 

2 Characterization Nanoparticles of Lanthanum oxide characterized by using XRD 

and SEM 

Table 8: Research Methodology 8[13] 
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Method 9 

Lanthanum Oxide nanoparticles arranged by a basic reflux strategy. The impact of forerunner 

focus, the impact of response temperature and the impact of calcination explored and announced. 

Raw material: La (NO3)2 6H2O, NaOH, & Urea 

Sr. 

No. 

Research 

methodology 

Description 

1 Process 

 

2 Characterization 

& Result 
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Table 9: Research Methodology 9 [14] 

Method 10: In This Research paper manages the starter thinks about on blend and portrayal of 

lanthanum oxide (La2O3) nanoparticles pursue Pechini strategy yet utilizing distinctive reactants. 

Raw material: Glutaric acid and Propylene glycol 

Sr. 

No. 

Research 

methodology 

Description 

1 Process 

 

2 Characterization Structural properties examined by SEM reveals porous and fuzzy 

network of Nano crystallineLa2O3.  

3 Result 

 

Table 10: Research Methodology 10 [15] 
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Conclusion 

Utilizing substance techniques, e.g. co-precipitation, sol–gel, aqueous, ultra-sonication, 

Sonication probe and colloid emulsion system have affirmed proficiently control the morphology 

and substance arrangement of arranged powder. The primary favorable circumstances of these 

techniques are the expanded homogeneity and high surface region of the subsequent powders, 

which lead to generally high reactivity and thus low sintering temperatures. 
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