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 ABSTRAK 

Limbah cair industri tempe memiliki kandungan bahan organik yang tinggi 

sehingga berpotensi mencemari lingkungan apabila dibuang tanpa pengolahan. Di 

sisi lain, kandungan organik tersebut dapat dimanfaatkan sebagai sumber energi 

listrik melalui teknologi Microbial Fuel Cells (MFCs). Penelitian ini bertujuan 

untuk menganalisis efisiensi penyisihan parameter COD dan TSS pada limbah cair 

tempe menggunakan sistem bertahap Anaerobic Baffle Reactor (ABR)-MFCs dan 

aerasi, serta menganalisis pengaruh jenis larutan garam pada jembatan garam dan 

jenis katoda terhadap densitas daya yang dihasilkan. Variasi larutan garam yang 

digunakan yaitu NaCl, KCl, dan KNO3, sedangkan variasi katoda yang digunakan 

yaitu tembaga (Cu) dan aluminium (Al) dengan anoda berupa karbon grafit. 

Penelitian dilakukan menggunakan reaktor skala laboratorium dengan waktu 

tinggal ABR selama 120 jam dan aerasi selama 3 jam. Parameter yang dianalisis 

meliputi COD, TSS, pH, suhu, tegangan, kuat arus, dan densitas daya. Hasil 

penelitian menunjukkan bahwa sistem ABR-MFCs dan aerasi mampu menurunkan 

kadar COD dan TSS limbah cair tempe dengan efisiensi removal total COD sebesar 

94,57%–97,83% dan TSS sebesar 45,45%–76,36%. Variasi terbaik diperoleh pada 

kombinasi jembatan garam KNO3 dan elektroda C/Cu dengan efisiensi removal 

COD sebesar 97,83% dan TSS sebesar 76,36%, sedangkan efisiensi terendah 

diperoleh pada kombinasi KCl–C/Al dengan removal COD sebesar 94,57% dan 

TSS sebesar 45,45%. Sistem juga mampu menghasilkan densitas daya sebesar 

23,12–167,2 mW/m², dengan densitas daya tertinggi dihasilkan pada variasi KCl–

C/Cu sebesar 167,2 mW/m². Hasil penelitian menunjukkan bahwa variasi jenis 

larutan garam pada jembatan garam dan jenis katoda berpengaruh terhadap besar 

densitas daya yang dihasilkan. Kombinasi sistem pengolahan ini berpotensi 

menjadi alternatif teknologi pengolahan limbah cair tempe yang ramah lingkungan 

sekaligus menghasilkan energi terbarukan. 

 

Kata kunci: Limbah Cair Tempe, Anaerobic Baffled Reactor (ABR), Microbial 

Fuel Cells (MFCs), Aerasi, Jembatan Garam. 



ix 
 

 

ABSTRACT 

Tempe industrial wastewater contains high organic matter, potentially polluting the 

environment if disposed of without treatment. On the other hand, this organic 

content can be utilized as a source of electrical energy through Microbial Fuel Cells 

(MFCs) technology. This study aims to analyze the efficiency of COD and TSS 

removal parameters in tempe wastewater using a stepwise Anaerobic Baffle Reactor 

(ABR)-MFCs and aeration system, as well as to analyze the effect of the type of 

salt solution on the salt bridge and the type of cathode on the resulting electrical 

power density. The variations of salt solutions used were NaCl, KCl, and KNO3, 

while the variations of cathodes used were copper (Cu) and aluminum (Al) with 

graphite carbon as the anode. The study was conducted using a laboratory-scale 

reactor with an ABR residence time of 120 hours and aeration for 3 hours. The 

parameters analyzed included COD, TSS, pH, temperature, voltage, current, and 

electrical power density. The results showed that the ABR-MFCs and aeration 

system were able to reduce the COD and TSS levels of tempeh liquid waste with a 

total COD removal efficiency of 94.57%–97.83% and TSS of 45.45%–76.36%. The 

best variation was obtained in the combination of KNO3 salt bridge and C/Cu 

electrode with a COD removal efficiency of 97.83% and TSS of 76.36%, while the 

lowest efficiency was obtained in the combination of KCl–C/Al with a COD 

removal of 94.57% and TSS of 45.45%. The system was also able to produce an 

electrical power density of 23.12–167.2 mW/m², with the highest power density 

produced in the KCl–C/Cu variation of 167.2 mW/m². The results showed that 

variations in the type of salt solution in the salt bridge and the type of cathode 

affected the amount of electrical power density produced. This combination of 

treatment systems has the potential to be an alternative technology for processing 

tempeh liquid waste that is environmentally friendly and produces renewable 

energy. 

 

Keywords: Tempe Wastewater, Anaerobic Baffled Reactor (ABR), Microbial Fuel 

Cells (MFCs), Aeration, Salt Bridge. 
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