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	摘要(中)	氫氣被視為未來最有發展的能源之ㄧ。氫經濟包含了氫氣的製造，氫氣的儲存以及氫氣的使用三部份。其中，發展高效能的儲氫技術及材料對於氫能源經濟的發展有決定性的影響。


硼氫化鋰(LiBH4)因具有高理論氫氣儲存量 (18.5 wt%) 而被視為非常有潛力的儲氫材料。在本研究中，LiBH4以鈀氫氧化鎳(Pd-Ni(OH)x)改質，其脫氫性質藉由程式溫度控制系統 (TPR)、熱重分析儀 (TGA)及程式溫控脫氫質譜儀 (TPD-MS) 量測。其脫氫反應前後的結構變化使用X光粉末繞射儀 (XRD) 分析。利用Pd-Ni(OH)x改質LiBH4的系統中，其具有良好的脫氫動力學性質，並且最大脫氫溫度 (Tm) 從740 K 大幅度的下降到370 K。因此得知添加Pd-Ni(OH)x可以有效的減少脫氫溫度。當LiBH4在系統中的比例從0.33增加到0.67時 (在 C2 和 C0.5試片中，LiBH4: Pd-Ni(OH)x = 1:2 增加到 2:1)，脫氫量從1.5 wt % 增加為6.5 wt%，而最大脫氫溫度則由740 K下降到330 K。其中C0.5有最好的動力學性質，其脫氫反應後，樣品中的LiBH4、Pd、Ni、Ni(OH)2相分別轉變為Li6B4O9、PdB2、Ni相。


在針對不同的試片進行持溫373 K一小時的脫氫反應中，改質過後的試片脫氫量明顯大於尚未改質的試片，因此得知添加此觸媒可以使材料在低溫中展現良好的動力學性質。此外，為要了解Pd-Ni(OH)x中之[OH]-的重要性，將Pd-Ni(OH)x在473 K進行一小時熱處理，Ni(OH)2 相明顯轉變為NiO 相。將此熱處理過的樣品改質LiBH4(C0.5-H)，並與C0.5的脫氫結果比較，可發現C0.5-H的起始脫氫溫度明顯高於C0.5，但兩者的脫氫量幾乎是相同的。由此可知[OH]-並不會影響脫氫量，但是會強烈的影響脫氫動力學。由以上的結果，可以得知利用Pd-Ni(OH)x所改質的LiBH4材料，是一個非常有潛力的儲氫系統。



	摘要(英)	H2 is viewed as one of the promising clean fuels of the future. The H2 economy involves three important areas: production, storage, and use.Among them, developing effective H2 storage methods and materials for transportation is a key challenge for basic research and a crucial factor in achieving the H2 economy.


LiBH4 is a potential H2 storage material owing to its high theoretical H2 capacity (18.5 wt% H2). In this study, the as-received LiBH4 is modified by Pd-Ni(OH)x additives and their dehydrogenation properties are investigated by a technique of temperature programmed reduction (TPR), thermogravimetric analyzer (TGA), and temperature programmed dehydrogenation-mass spectrometers (TPD-MS). The phase structures of the modified LiBH4 before and after dehydrogenation are analyzed by the X-ray powder diffraction (XRD) method. For the Pd-Ni(OH)x modified


LiBH4, it presents superior dehydrogenation kinetics, and its Tm (the main dehydrogenation peak) is changed from 740 to 370 K, suggesting that the Pd-Ni(OH)x additive can effectively reduce LiBH4 dehydrogenation temperature. Addition of Pd-Ni(OH)x into LiBH4 changes their dehydrogenation properties and reaction kinetics. When the amount of LiBH4 in the mixture increases from 0.33 to 0.67 (LiBH4: Pd-Ni(OH)x = 1:2 to 2:1 for C2 and C0.5), their desorption capacity increases and Tm decreases from 1.5 to 6.5 wt% and 740 to nearby 340 K, respectively. Among them, the C0.5 sample presents the superior dehydrogenation kinetics, and after dehydrogenation, LiBH4, Pd, Ni and Ni(OH)2 in the C0.5 sample transfer to Li6B4O9, PdB2, and Ni, respectively.


For the dehydrogenation of various samples measured at 373 K for 1 h, the desorption capacity of modified LiBH4 is larger than that of un-modified one, implying that the modified sample displays good desorption kinetics at low temperatures. Moreover, in order to investigate the [OH]- group effect on their dehydrogenation, Pd-Ni(OH)x is heat treated at 473 K for 1 h, and Ni(OH)2 phase transfers to NiO. For the dehydrogenation of C0.5 and C0.5-H (LiBH4 modified by heated catalysts), the onset temperature of C0.5-H is higher than that of C0.5 while their desorption capacities are almost the same. This indicates that the [OH]- group does not influence the H2 capacities, but strongly affect the dehydrogenation kinetics of the mixtures. As a result, the Pd-Ni(OH)x-modified LiBH4 is a promising material for H2 storage materials.
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