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电泳沉积法制备介孔TiO2/单壁碳纳米管薄膜 

周卫1,2, 付宏刚1,2, 潘凯2, 田春贵2, 曲阳2, 孙家锺1 

1. 吉林大学理论化学研究所, 理论化学计算国家重点实验室, 长春 130021; 
2. 黑龙江大学化学化工与材料学院物理化学实验室, 哈尔滨 150080 

摘要： 

采用电泳沉积法, 在FTO/介孔TiO2薄膜上制备了介孔TiO2/单壁碳纳米管(SWCNTs)薄膜电极, 用Raman和SEM等

手段对薄膜电极进行了表征. 结果表明, SWCNTs已沉积到介孔TiO2薄膜上. 分别用四羧基苯基卟啉(TCPP)和联吡

啶钌化合物N719对其进行敏化, 并组装成太阳能电池. 研究结果表明, 与单纯的TiO2粒子膜相比, 介孔TiO2和

SWCNTs的紧密结合可使得光生电子更容易传输, 光电转换效率显著提高. 
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Preparation of Mesoporous TiO2/Single Wall Carbon Nanotubes Thin Film Through 
Electrophoretic Deposition

ZHOU Wei1,2, FU Hong-Gang1,2*, PAN Kai2, TIAN Chun-Gui2, QU Yang2, SUN Chia-Chung1* 

1. State Key Laboratory of Theoretical and Computation Chemistry, Institute of Theoretical Chemistry, 
Jilin University, Changchun 130021, China; 
2. Laboratory of Physical Chemistry, School of Chemistry and Materials Science, Heilongjiang 
University, Harbin 150080, China

Abstract: 

Mesoporous TiO2/SWCNTs thin films were successfully prepared through electrophoretic deposition 
method on FTO/meso-TiO2  substrate. The products were characterized by Raman and SEM. The results 
reveal that SWCNTs are successfully deposited on the surface of mesoporous TiO2  thin film. The dye-

sensitized solar cells are assembled with the films and they are sensitized by TCPP and N719, 
respectively. The results show that they exhibite enhanced power conversion efficiency. This maybe 
attribute to the compact contact of mesoprous TiO2  and SWCNTs in favor of the transportation of 

photogenerating electrons. 

Keywords: Mesoporous TiO2; Single wall carbon nanotube; Electrophoretic deposition; DSSC   

收稿日期 2008-11-28 修回日期  网络版发布日期  

DOI: 

基金项目: 

国家自然科学基金(批准号: 20431030, 20671032)和黑龙江省自然科学基金(批准号: ZJG0602-01)资助. 

通讯作者: 付宏刚, 主要从事半导体光电材料和纳米晶态碳基材料研究. E-mail: fuhg@vip.sina.com; 孙家锺, 主
要从事理论化学研究. E-mail: huangxr@mail.jlu.edu.cn

作者简介: 

参考文献：

[1]Zhao D., Chen C., Wang Y., et al.. J. Phys. Chem. C[J], 2008, 112: 5993—6001 
[2]Chou T. P., Zhang Q., Russo B., et al.. J. Phys. Chem. C[J], 2007, 111: 6296—6302 
[3]Tae E. L., Lee S. H., Lee J. K., et al.. J. Phys. Chem. B[J], 2005, 109: 22513—22522 
[4]Kuang D., Brillet J., Gr tzel M., et al.. Acs Nano.[J], 2008, 2: 1113—1116 
[5]Sun X., Zaric S., Daranciang D., et al.. J. Am. Chem. Soc.[J], 2008, 130: 6551—6555 
[6]WANG Bao-Hui(王宝辉), WANG De-Jun(王德军), CUI Yi(崔毅), et al.. Chem. J. Chinese Universities(高
等学校化学学报)[J], 1995, 16(10): 1610—1613 



[7]WANG De-Jun(王德军), LIU Wang(刘旺), LI Tie-Jin(李铁津), et al.. J. Chemistry(化学通报)[J], 1989, 

10: 32—37 
[8]Sainsbury T., Fitzmaurice D.. Chem. Mater.[J], 2004, 16: 2174—2179 
[9]Liu K., Fu H., Shi K., et al.. J. Phys. Chem. B[J], 2005, 109: 18719—18722 
[10]Kongkanand A., Domínguez R. M., Kamat P. V.. Nano Lett.[J], 2007, 7: 676—680 
[11]PAN Kai(潘凯), WANG De-Jun(王德军), LI Tie-Jin(李铁津), et al.. Chem. J. Chinese Universities(高等

学校化学学报)[J], 2004, 25(5): 934—937 

[12]Yang Y., Qu L., Dai L., et al.. Adv. Mater.[J], 2007, 19: 1239—1243 
[13]Osswald S., Flahaut E., Gogotsi Y.. Chem. Mater.[J], 2006, 18: 1525—1533 
[14]Jing L. Q., Sun X. J., Shang J., et al.. Sol. Energy. Mater. Sol. Cell[J], 2003, 79: 133—151 
[15]Jing L. Q., Fu H. G., Wang B. Q., et al.. Appl. Catal. B[J], 2006, 62: 282—291 
[16]Brown P., Takechi K., Kamat. P. V.. J. Phys. Chem. C[J], 2008, 112: 4776—4782 

本刊中的类似文章

文章评论

反

馈

人
  邮箱地址  

反

馈

标

题

  验证码  

Copyright 2008 by 高等学校化学学报


