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Abstract 
In this study, the synthesis of BaCrO4 nanoparticles is performed by the reaction between Ba(NO3)2 and 
(NH4)2CrO4 in the presence of surfactant. Different analyses such as X-ray diffraction (XRD), Transmission 
electron microscopy (TEM), Dynamic light scattering (DLS), and Energy Dispersive X-ray analysis (EDAX) are 
carried out to identify the features of nanoparticles. The tests are conducted in different concentrations of 
reactants and surfactants, and at the end, the results are compared. Optimum concentration is also measured and 
reported to achieve smaller nanoparticles. The results indicate that, in the synthesis of BaCrO4 nanoparticles, the 
best performance belongs to Sodium Citrate. 
Keywords: barium chromate, nanoparticles, surfactant, sodium citrate, size distribution 
1. Introduction 
Precipitation from a solution is one of the methods of nanoparticle synthesis. In this process, a supersaturated 
solution is made followed by nucleation and nanoparticle formation 1-3. The shape and size of nanoparticles 
depend on the conditions pertained during the synthesis, including supersaturation level, temperature, pH and 
nature of the solvent 4, 5. Stabilizers have been used to prevent the agglomeration of nanoparticles. The nature 
and concentration of stabilizers are varied to control the size and morphology of nanoparticles 3-8.  
Crystalline barium chromate (BaCrO4) is known as an oxidant 9. Considering the increase of the surface area of 
nano-sized materials, it is expected that nano-sized materials could increase the oxidation rate. BaCrO4 
nanoparticles are synthesized by two methods: eggshell membrane or precipitation 10–12. In the first method, the 
outer shell of an eggshell is used to filter and separate the nanoparticles from larger particles. In precipitation 
method, stabilizers prevent the agglomeration of nanoparticles. Guangjun Zhou et al. synthesized 4-6 nm 
BaCrO4 nanoparticles in the presence of an anionic surfactant by reaction between the aqueous solutions of 
Ba(NO3)2 and sodium chromate (Na2CrO4) 

12.  
In this research dodecylbenzene sulfonic acid sodium salt (DBSS), sodium citrate dihydrate (Na3C6H5O7·2H2O), 
and polyvinylpyrolidone (PVP) to choose the best stabilizer were used in synthesizing BaCrO4 nanoparti cles. In 
order to optimize the parameters of synthesis of nanoparticles including the concentration of (Ba(NO3)2 and 
(NH4)2CrO4, and the type and concentration of stabilizer, the formed nanoparticles’ features were identified and 
analyzed. Finally, the best parameters with the smallest size were reported. 
2. Method 
Different analyses such as X-Ray Diffraction (XRD), Transmission Electron Microscopy (TEM), Dynamic Light 
Scattering (DLS), and Energy Dispersive X-Ray (EDX) were carried out to characterize the nanoparticles. 
BaCrO4 nanoparticles were synthesized by the reaction between Ba(NO3)2 and (NH4)2CrO4 in the presence of 
surfactant. 
2.1 Experimental 
In a typical experiment, 0.9125 g (NH4)2CrO4 and 4.4115 g Na3C6H5O7·2H2O were dissolved in 100 ml distilled 
water in the main container. The solution was stirred for 2 hr at 500 rpm at room temperature. Then 0.4900 g 
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concentration of (NH4)2CrO4 and surfactant will decrease the nanoparticles’ size. Furthermore, smaller particles 
of BaCrO4 are formed in the presence of Na3C6H5O7·2H2O as a stabilizer. Using (NH4)2CrO4 to produce BaCrO4 
nanoparticles has been performed for the first time in this research. The XRD and EDX analyses confirmed that 
the method yields a pure product. 
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