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ABSTRAK

RAHMA SANI ZULEIKA. Peningkatan Kinerja Anoda dengan Penambahan
Silikon Dioksida (SiO.) Pada Baterai Fleksibel Berbasis Kitosan—-PVA. Dibimbing
oleh BUSTAMI IBRAHIM dan CAHYUNING ISNAINI.

Pengembangan baterai fleksibel berbasis biomaterial merupakan salah satu
upaya menghasilkan sumber energi ramah lingkungan. Penelitian ini bertujuan
menentukan rasio optimal membran anoda berbasis kitosan, silikon dioksida (SiO2)
dan polyvinyl alcohol (PVA) untuk meningkatkan kinerja baterai fleksibel. Baterai
tersusun dari anoda, katoda, dan elektrolit. Anoda dibuat dengan menggunakan
rasio 2:1:1, 1:2:1, 1:1:2, dan 1:1:1, kemudian dikarakterisasi berdasarkan sifat fisik,
mekanik, dan elektrisitasnya. Hasil penelitian menunjukkan bahwa rasio 1:1:1
menghasilkan daya serap air tertinggi sebesar 469+41,01% dan tegangan tertinggi
sebesar 0,340+0,057 V, sedangkan rasio 2:1:1 menghasilkan kuat tarik tertinggi
sebesar 3,36+1,71 MPa, kuat arus tertinggi sebesar 1,50+0,014 mA, dan daya listrik
tertinggi sebesar 0,353+0,014 mW. Selain itu, interaksi antar kitosan, SiO2, dan
PVA membentuk matriks membran yang mendukung peningkatan kinerja baterai.
Hasil penelitian menunjukkan bahwa variasi rasio kitosan-SiO.-PVA berpotensi
menghasilkan membran anoda dengan karakteristik yang lebih baik untuk
pengembangan baterai fleksibel ramah lingkungan.

Kata kunci: anoda baterai, baterai fleksibel, kitosan, silikon dioksida, polyvinyl
alcohol

ABSTRACT

RAHMA SANI ZULEIKA. Performance Enhancement of chitosan-PVA Based
Anodes Through The Addition of Silicon Dioxide (SiO-) in Flexible Batteries.
Supervised by BUSTAMI IBRAHIM and CAHYUNING ISNAINI.

The development of flexible batteries based on biomaterials has emerged as
a promising approach to environmentally friendly energy storage. This study aimed
to determine the optimal ratio of chitosan, silicon dioxide (SiO2), and polyvinyl
alcohol (PVA)-based anode membranes to improve the performance of flexible
batteries. The battery consisted of an anode, cathode, and electrolyte. Anode
membranes were prepared at chitosan: ratios of 2:1:1, 1:2:1, 1:1:2, and 1:1:1, and
evaluated based on their physical, mechanical, and electrical properties. The results
showed that the 1:1:1 ratio exhibited the highest water uptake (469 + 41.01%) and
voltage (0.340 = 0.057 V), whereas the 2:1:1 ratio produced the highest tensile
strength (3.36 + 1.71 MPa), current (1.50 £ 0.014 mA), and power output (0.353 +
0.014 mW). In addition, the interaction among chitosan, SiO2, and PVA formed a
membrane matrix that enhanced battery performance. These findings demonstrate
that optimizing the chitosan—SiO.—PVA ratio can improve anode membrane
characteristics and support the development of environmentally friendly flexible
batteries.

Keywords: anode, chitosan, flexible battery, polyvinyl alcohol, silicon dioxide
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