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Abstract
This study is focused on development of membrane electrode assembly (MEA) for direct formic acid fuel cell (DFAFC). The effects of the backing layer, the loading of the gas diffusion layer (GDL), the carbon structures and the electrolyte membrane types, and fuel concentrations on the DFAFC’s performance are investigated. Two types of backing layer are used in either a carbon paper (CP) or carbon cloth (CC) form, and three different types of carbon structures, carbon black (CB), carbon nanofiber (CNF) and carbon nanotube (CNT), are studied. A single cell DFAFC is tested to obtain the performance of the MEA, including the open circuit potential (OCP), current density, and power density. From the results, carbon paper indicates a much better performance than carbon cloth and gas diffusion layer (GDL) with 1 mg cm-2 loading shows a uniform surface morphology under scanning electron microscopy (SEM) and records a higher power density than 2.5 mg cm-2. Moreover, it is found that the power density increases with increase of the formic acid concentration up to an optimum concentration. However, the optimum fuel concentrations are different for each type of carbon structure. The highest power density is obtained using a combination of CNT and electrolyte membrane of Nafion 117 at 18.36 mW cm-2 using 10 M fuel concentration. 
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Abstrak
Kajian in tertumpu kepada pembangunan himpunan membran elektrod (MEA) untuk asid formik sel fuel langsung (DFAFC). Kesan lapisan sokongan, kandungan lapisan resapan gas (GDL), struktur karbon and jenis membran elektrolit, serta kepekatan bahan api terhadap prestasi DFAFC diselidiki. Dua jenis lapisan sokongan sama ada kertas karbon mahupun kain karbon, dan tiga jenis struktur karbon; karbon hitam (CB), nano-serat karbon (CNF) dan nano-tiub karbon (CNT) digunakan dalam kajian ini. Sel tunggal DFAFC diuji untuk memperoleh prestasi MEA termasuk keupayaan litar terbuka (OCP), ketumpatan arus dan ketumpatan kuasa. Berdasarkan hasil kajian, kertas karbon menunjukkan prestasi yang lebih baik berbanding kain karbon. Manakala, GDL dengan kandungan 1 mg cm-2 menunjukkan morfologi permukaan yang seragam di bawah mikroskop pengimbas elektron (SEM) dan merekodkan ketumpatan kuasa yang lebih  tinggi berbanding 2.5 mg cm-2. Sementara itu, ketumpatan kuasa meningkat dengan peningkatan kepekatan asid formik sehingga kepekatan optimum. Ketumpatan kuasa yang tertinggi diperoleh melalui kombinasi CNT dan membran elektrolit Nafion 117 pada  nilai 18.36 mW cm-2 menggunakan kepekatan bahan api 10 M.
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