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The current automotive parts industry generates iron -rich waste that lacks 

efficient and environmentally friendly management. This study aims to convert such 

waste into gas-sensing materials. The process begins with purifying the waste to increase 

the Fe content to 98.22%, followed by thermal etching at 700 degrees Celsius to 

transform the structure into a single phase of Fe20 3. The resulting Fe and Fe20 3 are then 

used as precursors to synthesized LaFe03±o perovskite structures via mechanical grinding 

method. The single-phase of LaFe03±o structure is successfully obtained after used Fe20 3 

as a precursor and calcined at 1200 degrees Celsius for 2 hours, then pressing and 

sintering at the same temperature and duration. Gas detection testing at 200 degrees 

Celsius revealed a sensor signal of 8.84 with a rapid response time of only 2 minutes, 

comparable to material synthesized by using chemical compounds. In contrast, when Fe 

waste was used directly with even after calcining at 1200 degrees Celsius for 5 hours, the 

resulting .material failed to fully convert into a single-phase LaFe03±o . The prolonged 

high-temperature calcination led to particle fusion and growth, reducing the surface area 

and pore volume. Consequently, the sensor exhibited a significantly lower signal of 1.67 

and a slower response time of 3 minutes. These findings indicate that treated Fe20 3 is a 

more suitable precursor for synthesizing LaFe03±o with efficient gas-sensing performance 

and highlight its potential for further development in industrial gas sensor applications. 
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