
論文内容要約

うなる せん
氏 名 Unal Sen 

授 与 学 位 博士（工学）
学位 授 与年月日 平成2 7年4月8日
学位授与の根拠法規 学位規則第4条第2項
最 終 学 歴 平成 2 2年 1 月

Ph.D. 
Department of Materials Science and Engineering 
Gebz巴Institute of Technology, Kocaeli, TURKEY

学 位論文題目 Enhancement of Anhydrous Proton Conductivity of Nafion by

Blending with Azole-Bas巴d or Phosphonic Acid-Based 
Structures as Proton τ'ransport Facilitators 

（アゾ ー ル系もしくはホスホン酸系構造をプロトン輸送促進剤
として添加したナフイオンの無水性プロトン伝導率の向上）

論 文審査委員 主査 東北大学教授 小原拓 東北大学教授 湯上 浩雄
東北大学教授 久保 百司 東北大学准教授 徳増崇

要 約

The most outstanding candidate to take the place of internal combustion engines is polymer elec佐olyte 

membrane fuel cells (PEMFCs) as they are more e伍cient and emit low pollutants. The heart of a polymer 

el即位。lyte membrane (PEM）白el cell is a proton conducting membrane, which is commonly fluoropolymers. 

Perfluorosulfonic acid membranes which have high thermal and chemical stability provide high proton 

conductivity only when they are hydrated. The reason is也e mobility of the protons along the water swelled 

phase which can be feasible up to dew point of water. High-temperature (100-200 。C) PEMFC systems has 

been也terest of researchers because of their outstanding benefits like catalytic activity, low cost, elimination of 

CO poisoning，阻d ease of device cooling and water management. For these fuel cell systems, it＇’s crucial to 

have PEMs exhibiting high proton conductivities at relatively high tempera旬res. So, a s甘ong need for the new 

polyelec甘olyte systems of high conductivity at the tempera加re ranging企om 100 。C to 200 °C has arisen. 

First, Nafion/Azole composite membranes were prepared and characterized. lH-1ム4-Triazole (Tri), 

3-amino-1,2,4-triazole (ATri) and 5-aminotetrazole (AI'et) are promising heterocycles whose melting points

are 120 °C, 156 °C and 203 °C, respectively. Tri, ATri and ATet are crystalline solid at room temperatu問 and

di宜erent from imidazole they contain three or more nitrogen atoms in the ring. Previouslぉproton transfer

reactions in 1,2,3-Triazole have been investigated by computational methods and deduced that Tri forms

clusters that favors intermolecular proton 甘a田島r reactio田． Although the proton conductivity of pure

lH-1,2,4-triazole was repo此ed to be near Ix 10
4 S/cm at 115 °C and l.2xl0-3 S/cm at the melting point, the

田町hanical prope均F is inadequate for fuel cell application. The use of Tri, ATri and ATet as blend 

components in阻acidic polyelectrolyte can be use向l for the development of high temperat町e resistant 

free-standing films. Since polymer elec甘olyte membranes consisting of acidic polymer host and heterocycle 








