
材料材料材料材料研研研研究究究究学学学学报报报报 >>2011 >>25 >>(1)

材料研究学报 2011, 25(1) 13-18 DOI:     ISSN: 1005-3093 CN: 21-1328/TG            

     

本期目录 | 下期目录 | 过刊浏览 | 高级检索                                                            [打印本页]   [关闭] 

研研研研究究究究论论论论文文文文 扩扩扩扩展功能展功能展功能展功能 

本文信息

Supporting info 

PDF(843KB)

[HTML] 下载 

参考文献[PDF] 

参考文献 

服务与反馈

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

引用本文 

Email Alert 

文章反馈 

浏览反馈信息 

本文关键词相关文章

材料科学基础学科 

  氨硼烷 

 第一性原理 

 晶体结构 

  储氢材料

本文作者相关文章

刘超仁

胡青苗

王平

PubMed

Article by Liu,T.R 

Article by Hu,J.M 

Article by Yu,b 

氨氨氨氨硼硼硼硼烷烷烷烷低低低低温温温温和室和室和室和室温温温温结结结结构构构构的第一性原理的第一性原理的第一性原理的第一性原理计计计计算算算算

刘刘刘刘超仁超仁超仁超仁, 胡胡胡胡青青青青苗苗苗苗, 王平王平王平王平

中国科学院金属研究所沈阳材料科学国家(联合)实验室 沈阳 110016

摘要摘要摘要摘要： 采用第一性原理平面波赝势方法研究了两种氨硼烷结构(Pmn21及P42cm)的晶格参数、电子结构以及动

力学性质。结果表明, Pmn21结构的能量低于P42cm结构, 与实验观测结果相符, 即低温相为Pmn21结构而室温

相为P42cm结构。Pmn21到P42cm相变所引起的结构变化主要体现为氨硼烷分子间双氢键键长显著增加, 而分子

内部化学键键长变化不大。根据电子态密度分析了氨硼烷的成键状态。氨硼烷室温相的XRD图谱和FTIR图谱的理

论预测结果与实验结果符合得较好。
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First--principles Study of Structure of Ammonia Borane

LIU Chaoren, HU Qingmiao, WANG Ping 

Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of 
Sciences, Shenyang 110016 

Abstract: Two kinds of crystal structures (Pmn21 and P42cm) of (ammonia borane) are studied using 
first–principles plane wave pseudopotential method based on density functional theory in this paper. It 

was found that the Pmn21 structure is energetically more stable than the P42cm structure at 0 K. This 
agrees well with the experimental observation, that lower temperature phase is the Pmn21 structure 
whereas the room temperature phase is P42cm structure. The structure difference between Pmn21 and 
P42cm phases manifests itself mainly by the variation of intermolecular bond length whereas the 
intramolecular bond length remains almost unchanged. Electronic state of density was calculated to 
identify the bonding nature of ammonia borane. The XRD and FTIR patterns of the P42cm structure 
were calculated, results agree well with the experimental results of AB at room temperature.
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