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ABSTRAK 

Penelitian ini mengevaluasi kontribusi bertahap rekayasa elektroda karbon 

terhadap performa dan stabilitas Baterai air garam berbasis magnesium–karbon. 

Modifikasi katoda umumnya dievaluasi secara terpisah, sehingga kontribusi relatif tiap 

tahap belum dapat dibandingkan langsung dalam satu sistem. Pendekatan Progressive 

Electrode Engineering diterapkan melalui karbon konvensional (V1), karbon 

dengan current collector tembaga (V2), pasta karbon aktif-MnO₂-PVA-NBR 

berpenyangga kantong teh (V3), dan pasta yang sama berpenyangga Stainless Steel 

Mesh (V4). Pengujian dilakukan selama 12 hari pada beban 23,5 Ω dengan evaluasi 

tegangan, arus, daya, energi kumulatif, dan koefisien variasi. Penambahan Current 

Collector merupakan tahap paling efektif: V2 meningkatkan tegangan rata-rata dari 0,231 

V menjadi 0,439 V dan daya dari 2,45 mW menjadi 8,91 mW dibandingkan V1. Pasta 

karbon tidak melampaui V2, yang menunjukkan bahwa material aktif tidak otomatis 

meningkatkan kinerja ketika konfigurasi menambah hambatan kontak atau mengganggu 

jalur transfer elektron. Namun, Stainless Steel Mesh menghasilkan kinerja lebih tinggi 

daripada kantong teh dan stabilitas terbaik, dengan koefisien variasi daya 26,1%. 

Pendekatan ini mengidentifikasi Current Collector untuk memaksimalkan keluaran 

listrik, sedangkan Stainless Steel Mesh menjadi pilihan lebih seimbang untuk operasi 

stabil. Progressive Electrode Engineering memungkinkan pemilihan strategi rekayasa 

berdasarkan performa dan stabilitas secara sistematis.  

 

Kata kunci: Progressive Electrode Engineering; elektroda karbon; Current 

Collector; Stainless Steel Mesh; Baterai air garam. 
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ABSTRACT 

This study evaluated the stepwise contribution of carbon-electrode engineering to 

the performance and stability of magnesium–carbon saltwater lanterns. Cathode 

modifications are often evaluated separately, preventing direct comparison of stage-

specific contributions. A Progressive Electrode Engineering approach was applied using 

conventional carbon (V1), carbon with a copper current collector (V2), activated-

carbon–MnO₂–PVA–NBR paste supported by a tea bag (V3), and the same paste 

supported by stainless-steel mesh (V4). Lanterns were tested for 12 days at 23.5 Ω; 

voltage, current, power, and stability were assessed. Adding the current collector was 

most effective: relative to V1, V2 increased mean voltage from 0.231 V to 0.439 V and 

mean power from 2.45 mW to 8.91 mW. Carbon paste did not outperform V2, showing 

that active materials do not inherently improve performance when configuration 

increases contact resistance or disrupts electron-transfer pathways. However, stainless-

steel mesh outperformed the tea-bag support and provided the highest stability, with a 

power coefficient of variation of 26.1%. This approach identifies the current collector to 

maximize output, whereas stainless-steel mesh offers a more balanced option for stable 

operation. Progressive Electrode Engineering thus enables systematic selection of 

electrode-engineering strategies for performance and stability. 

 

Keywords: Progressive Electrode Engineering; carbon electrode; current collector; 

stainless-steel mesh; saltwater lantern. 

 

 

 


