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沈阳理工大学理学院 沈阳 110159

摘要摘要摘要摘要： 采用球磨法制备了不同浓度Cr2O3掺杂的Al2O3粉体, 并在700℃、1200℃空气中退火2 h。1200℃退火

后样品, 除掺杂浓度为1.6%的样品中出现少量γ--Al2O3相外, 
其余样品相均为纯α--Al2O3。样品晶格常数随着Cr3+离子浓度的增加而增加。采用波长为579 nm的激发光源对

样品进行荧光光谱检测发现所有样品在469--492 nm波段, 均出现F+心所引起的缺陷发光峰。1200℃退火的所有

样品都出现一个由Cr3+离子中电子由2A能级到4A2能级跃迁引起的在694 nm的强烈发光带, 掺杂浓度为0.3%时

发光强度最高。当掺杂浓度高于0.3%时, 样品中Cr3+未能完全替代Al2O3中的Al3+离子, 出现耦合, 产生浓度猝

灭现象, 导致该波长发光强度减弱。对比而言, 700℃退火样品仅掺杂浓度为0.3%时出现694 nm的发光, 且强度

较低。
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Effect of Cr3+ Doping on Structure and Photoluminescence of Al2O3 Powders

SUN Naikun, GAO Yinbo, YANG Jian, LIU Feng, CAI Zongqi, XU Songning 

School of Science, Shenyang Ligong University, Shenyang 110159 

Abstract: Cr3+ : Al2O3 nano-powders were prepared by ball milling method and annealed at 700℃ or 
1200℃ for 2 h in the air. The samples annealed at 1200℃ are of single phase with the α–Al2O3 
structure, except that there are some low-intensity peaks of γ–Al2O3 appearing in the Cr(1.6%)–

doped sample. The samples'  lattice constants increase with the increase of the doping of Cr3+ ions. 
Using the excitation source with a wavelength of 579 nm, the photoluminescence (PL) spectra of all the 
samples shows a strong emission band between 469 nm and 492 nm, which is ascribed to the 
absorption of F+ color center. The samples annealed at  1200℃ show a strong emission band at 694 
nm caused by the transition of Cr3+ ions’ electronics from 2A to 4A2 and the 0.3% Cr doped sample 

shows the greatest fluorescence emission intensity. When the doped concentration was greater than 
0.3%, too many Cr3+ ions can couple and lead to concentration quenching. In contrast, for the 
samples annealed at 700 !, only the 0.3% Cr doped sample exhibits a low–intensity emission peak at 

694 nm.

Keywords: inorganic non-metallic materials   Cr3+∶Al2O3   fluorescence   nano–powder   ball 

milling   

收稿日期收稿日期收稿日期收稿日期 2011-07-04 修回日期修回日期修回日期修回日期 2011-07-25 网网网网络络络络版版版版发发发发布日期布日期布日期布日期 2011-10-25 

DOI: 

基金基金基金基金项项项项目目目目: 

沈阳理工大学博士启动专项基金2008(20)资助项目。 

通通通通讯讯讯讯作者作者作者作者: 高印博



作者作者作者作者简简简简介介介介: 

通通通通讯讯讯讯作者作者作者作者E-mail: gaoyinbo@163.com 

参参参参考文考文考文考文献献献献：：：：

[1] ZHANG Meige, Progress in high purity alumina technibues, Journal of Functional 

Materials, 24(2), 187(1993) 

[2] ZHANG Yonggang, YAN Pei, Change of physical and chemical properties for Al(OH)3 

powder silt in calcination process, Inorganic Chemicals Industry, 3(1), 23(2001) 

[3] M.Birnbaum, T.L.Stocker, Power-dependent frequency shifts in ruby lasers at 77?K, J. 
Appl. Phys., 36, 396(1965)  

[4] LU Shenzhou, YANG Qiuhong, Fluorescence characteristics of Al2O3 transparent 

ceramics, Chinese Journal of Inorganic Chemistry, 25(9), 1642(2009) 

[5] LI Xianxue, QIU Guobiao, LUO Xiaoming, SU Shijie, CHEN Yixiang, Domestic and foreign 

research status of transparent laser ceramics, Shandong Ceramics, 32(1), 26(2009) 

[6] LIU Junfang, FU Zhengyi, ZHANG Dongming, ZHANG Jinyong, The research situation 

and development prospect of transparent ceramics, Journal of Ceramics, 23(4), 246

(2002) 

[7] MENG Qingxin, LI Haiyun, JIN Songzhe, Preparation of 3Y2O3-5Al2O3 powder by 

mechanical alloying, Powder Metallurgy Industry, 20(2), 17(2010) 

[8] MI Xiaoyun, Preparation and properties of M:A12O3 (M=Cr, Ti) nano-powders and 

transparent ceramics, Doctoral Dissertation, Changchun University of Science and 

Technology(2009) 

[9] (米晓云, M:Al2O3 (M=Cr, Ti)纳米粉体及透明陶瓷的制备与性能研究, 博士学位论文, 长春理工大学

(2009)) 

[10] ZHAI Xiang, ZHAO Shihua, ZHU Yanhua, YANG Lei, WANG Lingling, Preparation and 

luminescence characteristics of alumina micron-tree, Journal of Hunan University: 

Nature Science, 3, 62(2010) 

[11] LIAO Guojin, BA Dechun, WEN Lishi, LIU Siming, YAN Shaofeng, The research on light 

emitting properties of alumina films, Materials Review, 20(5), 26(2006) 

[12] XIA Haiping, WANG Jinhao, WANG Hongying, ZHANG Jianli, ZHANG Yuepin, SONG 

Hongwei, Optical spectroscopy and crystal field strength of Cr3+ in various solid 

matrixes, Chinese Journal of Rare Metals, 29(2), 

[13] 1(2005) 

本刊中的本刊中的本刊中的本刊中的类类类类似文章似文章似文章似文章

1．王珉 赵军 艾兴 刘继刚.含有烧结助剂的复相陶瓷材料烧结过程的元胞自动机模拟[J]. 材料研究学报, 

2011,25(6): 618-624
2．檀雨默 张爱波 郑亚萍 兰岚 陈伟.具有固--液转变的磁性Fe3O4纳米流体的制备、结构及性能[J]. 材料研究

学报, 2011,25(6): 561-565

3．魏晓玲 杨晖 沈晓冬.TiO2掺杂对Na-β"-Al2O3性能的影响[J]. 材料研究学报, 2011,25(6): 597-601

4．吴燕飞 黄英 张银铃 牛磊.Me2--W型钡铁氧体的制备及其电磁性能研究[J]. 材料研究学报, 2011,25(6): 

607-612

5．吴宏伟 史铁钧 谭德新.Fe2O3对聚芳基乙炔树脂石墨化的影响研究[J]. 材料研究学报, 2011,25(6): 661-666

6．彭家惠 瞿金东 张建新 邹辰阳 陈明凤.EDTA吸附特性及其对α半水脱硫石膏晶形的影响[J]. 材料研究学报, 

2011,25(6): 566-572
7．奚小网 胡林华 刘伟庆 戴松元.基于4--叔丁基吡啶的染料敏化太阳电池中电子传输研究[J]. 材料研究学报, 

2011,25(6): 613-617
8．董红周 董立峰.单壁碳纳米管负载Pt基二元金属催化剂对甲醇和乙醇氧化的电催化性能研究[J]. 材料研究学

报, 2011,25(6): 579-584



9．高勇 徐兴祥 杨振明 张劲松.TiC/Ti3SiC2泡沫陶瓷的制备和性能[J]. 材料研究学报, 2011,25(5): 539-544

10．潘会 王君霞 孟大维 程明 王永钱 刘晓旸.Ce改性S2O28/Al--Zn--O固体酸的制备和催化性能[J]. 材料研
究学报, 2011,25(5): 522-526

Copyright by 材料研究学报


