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THE Glatt POW(D)ER SYNTHESIS  
Preparation and Characterization of 
Ba0.5Sr0.5Co0.8Fe0.2O3-δ for Alkaline Water Electrolysis

Our Technology

Pulsation makes the di� erence!

Introduction
Hydrogen is a cornerstone of future clean energy systems. Among 

its production methods, green hydrogen – produced via water 

electrolysis using renewable energy – is the most sustainable. 

Alkaline water electrolysis (AWE) is an e�  cient and low-cost ap-

proach, and the Hydrogen Evolution Reaction (HER) is its key cat-

alytic step. Mixed oxides such as BSCF have emerged as promising 

HER catalysts due to their tunable composition and high stability.

In this work, the material Ba0.5Sr0.5Co0.8Fe0.2O3-δ is synthesized as a 

crucial step in the process. This method presents a signi� cant ad-

vantage over the traditionally used solid-state reaction, primar-

ily due to its ability to achieve a more uniform particle size and 

enhanced phase purity. The precise control of synthesis condi-

tions in a pulsating hot gas � ow allows for improved homogene-

ity of the � nal product, which is critical for optimizing catalytic 

performance. Additionally, the Glatt Powder Synthesis can reduce 

reaction times and energy consumption, making it a more e�  -

cient alternative for producing high-performance catalysts for the 

Hydrogen Evolution Reaction.

Further information can be found on our website 
powdersynthesis.glatt.com
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Fig. 1: Di� raction pattern of the synthesized BSCF

Glatt Powder Synthesis Technology
The BSCF oxide was prepared by spray pyrolysis of a solution containing stoichiometric amounts of BaCO3, SrCO3, CoCO3 and Fe(NO3)3∙9H2O 

dissolved in a citric acid solution. The molar ratio of cations to citric acid was set to 1.75:1 (ccat = 5.4 mol/l). The solution with an oxide 

content of 30 wt % was sprayed by a two-substance nozzle from the bottom into the reaction chamber using a 2 mm liquid insert and a 

spray pressure of 3.0 bar. The pulse frequency was set to 80 Hz, and the spray rate was maintained between 30-50 g/min to ensure sta-

bility in the outlet temperature at the reactor exit at 1240 °C. 

Material Characterisation
The synthesis of Ba0.5Sr0.5Co0.8Fe0.2O3-δ was realized by the combustion of a solution containing the stoichiometric amounts of raw materi-

als using the Glatt Powder Synthesis. The phase purity of the synthesized BSCF was con� rmed using X-ray powder di� raction (Figure 1). 

All di� raction lines were found to correspond to the cubic perovskite structure with space group Pm-3 m. Electron microscopy (Figure 2) 

images reveal a spherical morphology with compact and dense particles. The narrow particle size distribution facilitates high packing 

densities, which is advantageous for catalytic applications, enhancing the overall e�  ciency of the BSCF catalyst in the HER (Figure 3).

Fig. 2: SEM images of the synthesized BSCF Fig. 3: Particle size distribution of the synthesized BSCF

Conclusion
This study highlights the successful synthesis of the perovskite ma-

terial Ba0.5Sr0.5Co0.8Fe0.2O3-δ using Glatt Powder Synthesis, demon-

strating its potential as a highly e� ective catalyst for the Hydrogen 

Evolution Reaction. 

Glatt Powder Synthesis enables e�  cient, scalable BSCF produc-

tion with superior catalytic performance for alkaline HER. The pro-

cess o� ers advantages in particle uniformity, crystallinity, and en-

ergy e�  ciency — critical for sustainable hydrogen generation.

Electrocatalytic Performance
The electric potential was corrected for iR losses, ensuring accurate measurement of the electrochemical performance of the materials 

during the HER (Figure 4).  In order to gain a more precise insight into the mechanism involved, Tafel plots were calculated (Figure 5). 

The rate- limited step of the HER can be determined by the Tafel slope. Tafel slopes of 120, 40 and 30 mV∙dec-1 give a direction to Volmer, 

Heyrorvsky and Tafel determining rate steps (1,2).  The BSCF materials shows a Tafel slope of 216 mV∙dec-1. 
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Fig. 4: Electrochemical measurement of hydrogen 
evolution reaction activity on glassy carbon, nickel 

powder (45 µm) and BSCF powder. synthesized BSCF

Fig. 5: Tafel plots of glassy carbon, nickel powder 
(45 µm) and BSCF powder.

Typical Tafel slopes are reported between 40 

and 120 mV∙dec-1 [3, 4]. This a high value could 

indicate that the HER process is in� uenced by a 

combination of slow steps, weak or strong pro-

ton adsorption, heterogeneous mechanisms, 

or even transport and di� usion barriers. 
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