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ABSTRAK 

Kebutuhan energi semakin meningkat dengan bertambahnya penduduk 

sehingga pasokan energi fosil semakin berkurang. Oleh karena itu, Proton 
Exchange Membrane Fuel Cell (PEMFC) memiliki potensi sebagai sumber 

energi alternatif ramah lingkungan. Penelitian ini bertujuan untuk membuat dan 

mengkarakterisasi membran komposit kitosan-GO dengan crosslinker STPP 

sebagai PEMFC. Kitosan dikarakterisasi dengan menentukan berat molekul 

rata-rata dan FTIR. GO disintesis menggunakan metode Hummer dan 

dikarakterisasi dengan XRD, FTIR dan penentuan konduktivitas proton dengan 

EIS. Pembuatan membran dilakukan dengan mengikat silangkan larutan kitosan 

dengan larutan STPP dan menambahkan variasi konsentrasi GO 0; 0,5; 1; 1,5; 

2% dalam larutan dope. Pengujian sifat mekanik dan kinerja membran 

dilakukan dengan uji tarik, uji swelling, uji kapasitas penukar ion, dan uji 

permeabilitas metanol. Membran yang memiliki sifat mekanik dan kinerja yang 

optimal dikarakterisasi dengan FTIR, SEM dan EIS. Berat molekul rata-rata 

kitosan diperoleh 710,95×103 gram/mol. Hasil difraktogram GO menunjukkan 

adanya puncak difraksi pada 2 =10,70° dan GO memiliki konduktivitas proton 

sebesar 0,2547 S/cm. Membran komposit kitosan-STPP-GO konsentrasi 1,5% 

menunjukkan hasil yang optimal meliputi nilai Modulus Young sebesar 14,437 

× 105 N/m2, permeabilitas metanol sebesar 1,38 × 10-3 kg/m2s, KPI sebesar 

2,536 meq/gram, dan konduktivitas proton sebesar 6,369×10-4 S/cm. 

Berdasarkan hasil analisis diatas, membran komposit kitosan-STPP-GO 1,5% 

berpotensi untuk diaplikasikan sebagai PEMFC. 

 

Kata kunci : kitosan, oksida grafena, pengikat silang, PEMFC 
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ABSTRACT 

Energy consumption has been increased every year due to population growth, 

which can decrease the fossil fuel. Therefore, Proton Exchange Membrane Fuel 

Cell (PEMFC) has potential eco-friendly as an alternative energy source. The 

purpose of this research is to produce and characterize of chitosan-graphene 

oxide (GO) composite membrane with sodium tripolyphosphate (STPP) 

crosslinker as PEMFC. Chitosan was characterized by FTIR and average 

molecular weight test. GO was synthesized using the Hummer method. GO was 

characterized by XRD, FTIR and proton conductivity with EIS. The production 

of membrane was crosslinked chitosan solution into sodium tripolyphosphate 

solution and added of variation of GO concentration 0; 0.5; 1.0; 1.5 and 2.0 % 

into dope solution. The mechanical properties and membrane performance were 

tested such as mechanical, swelling, tensile, ion measuring capacity, and 

methanol permeability. The optimal mechanical and performance membranes 

properties were characterized by FTIR, SEM and EIS. The average molecular 

weight of chitosan was obtained 710,95×103 grams/mol. The results of the GO 

diffractogram showed the presence of a diffraction pattern at 2θ=10.70° and 

proton conductivity of GO was obtained 0,2547 S/cm. The composite 

membrane of chitosan-STPP-GO with a concentration of GO 1.5% showed an 

optimal result such as Modulus Young was acheaved 14,437 × 105 N/m2, and 

1,38 × 10-3 kg/m2s of methanol permeability. The ion exchange capacity (IEC) 

was gained 2,536 meq/gram, and 6,369×10-4 S/cm of proton conductivity. The 

results indicated that composite membrane of chitosan-STPP-GO with a 

concentration of GO 1.5 has potential for the application as PEMFC. 

 

Keywords : chitosan, graphene oxide, crosslinker, PEMFC
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