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摘要摘要摘要摘要： 用单壁碳纳米管(SWCNT)作为载体制备得到Pt, Pt--Fe, Pt--Co和Pt--Ni催化剂, 

并用循环伏安法和电化学阻抗谱法研究各催化剂对甲醇和乙醇氧化的电化学催化性

能。对于甲醇和乙醇的氧化, Pt--Fe/SWCNT, Pt--Co/SWCNT和Pt--Ni/SWCNT电催化活

性依次增强,抗中毒性能依次减弱。与Pt/SWCNT催化剂相比, Pt--Ni/SWCNT对甲醇氧

化的电催化性能更强,是很好的直接甲醇燃料电池催化剂材料; 而对于乙醇的氧化, 

Pt/SWCNT具有更高的电催化性能。
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Research on Electrocatalytic Activity of Carbon Nanotube–

Supported Pt–bimetallic Nanoparticles for Methanol and Ethanol 

Oxidations

DONG Hongzhou1, DONG Lifeng1,2 

1.College of Materials Science and Engineering, Qingdao University of Science and 

Technology, Qingdao 266042 

2.Department of Physics, Astronomy, and Materials Science, Missouri State 
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Abstract: Pt, Pt–Fe, Pt–Co, and Pt–Ni nanoparticles were synthesized on single–

walled carbon nanotubes (SWCNT), and their effects on electrocatalytic activity for 

methanol and ethanol oxidations were investigated using cyclic voltammetry and 

electrochemical impedance spectroscopy. Followed by the order of Pt–Fe/SWCNT, Pt–

Co/SWCNT and Pt–Ni/SWCNT, the catalysts demonstrate better electrocatalytic 

activities for both methanol and ethanol oxidations, but less tolerance to CO 

poisoning. In comparison to Pt/SWCNT, Pt–Ni/SWCNT exhibits better catalytic 

characteristics for methanol oxidation, and Pt–Ni/SWCNT could be a desirable catalyst 

candidate for direct methanol fuel cells. However, for ethanol oxidation, Pt/SWCNT 

has better catalytic characteristics than Pt–Ni/SWCNT.

Keywords: inorganic non–metallic materials   fuel cell   methanol   ethanol   

electrocatalytic activity   single–walled carbon nanotube   Pt–based catalyst   

收稿日期收稿日期收稿日期收稿日期 2011-04-15 修回日期修回日期修回日期修回日期 2011-08-12 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 2011-12-16 

DOI: 

基金基金基金基金项项项项目目目目: 

山东省泰山学者建设工程, 山东省自然科学杰出青年基金JQ201118, 国家自然科学基

金51172113, 美国化学学会青年科学基金47532--GB10和科学发展基金资助项目。 

通通通通讯讯讯讯作者作者作者作者: 董立峰

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: donglifeng@yahoo.com 

Page 1 of 3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

2012-1-5http://www.cjmr.org/CN/abstract/abstract20103.shtml



参参参参考文考文考文考文献献献献：：：：

[1] L.F.Dong, R.R.S.Gari, Z.Li, M.M.Graig, S.F.Hou, Graphene-supported 

platinum and platinum-ruthenium nanoparticles with high 

electrocatalytic activity for methanol and ethanol oxidation, Carbon, 48

(3), 781(2010) 

[2] L.R.Li, M.H.Huang, J.J.Liu, Y.L.Guo, PtxSn/C electrocatalysts 

synthesized by improved microemulsion method and their catalytic 

activity for ethanol oxidation, J. Power Sources, 196(3), 1090(2011) 

[3] A.S.Aric`o, S.Srinivasan, V.Antonucci, DMFCs: from fundamental 

aspects to technology development, Fuel Cells, 1(2), 133(2001) 

[4] G.Girishkumar, T.D.Hall, K.Vinodgopal, P.V.Kamat, Single wall carbon 

nanotube supports for portable direct methanol fuel cells, J. Phys. 

Chem. B, 110(1), 107(2006) 

[5] Y.J.Gu, W.T.Wong, Nanostructure PtRu/MWNTs as anode catalysts 

prepared in a vacuum for direct methanol oxidation, Langmuir, 22(26), 

11447(2006) 

[6] G.Wu, Y.S.Chen, B.Q.Xu, Remarkable support effect of SWNTs in Pt 

catalyst for methanol electrooxidation, Electrochem. Commun., 7(12), 

1237(2005) 

[7] W.Z.Li, C.H.Liang, W.J.Zhou, J.S.Qiu, Z.H.Zhou, G.Q.Sun, Q.Xin, 

Preparation and characterization of multiwalled carbon nanotube-

supported platinum for cathode catalysts of direct methanol fuel cells, 

J. Phys. Chem. B, 107(26), 6292(2003) 

[8] R.R.S.Gari, Zh.Li, LF Dong, Mater. Res. Soc. Symp. Proc., Effects of 

different carbon nanotube supported catalysts on methanol and 

ethanol electro-oxidation, MRS Proceedings (Materials Research 

Society 2010) 1213E, T08-17. 

[9] Z.L.Liu, X.Y.Ling, X.Su, J.Y.Lee, L.M.Gan, Preparation and 

characterization of Pt/C and Pt-Ru/C electrocatalysts for direct ethanol 

fuel cells, J. Power Sources, 149(26), 1(2005) 

[10] E.V.Spinac´e, R.R.Dias, M.Brandalise, M.Linardi, A.O.Neto, Electro-

oxidation of ethanol using PtSnRh/C electrocatalysts prepared by an 

alcohol-reduction process, Ionics, 16(1), 91(2010) 

[11] TANG Zhicheng, LV Gongxuan, Anode electrocatalysts for direct 

methanol fuel cells, Progress in Chemistry, 19(9), 1301(2007) 

[12] CHEN Yu, Research on the anodic catalysts in direct alcohol fuel cell, 

Master Degree Thesis, Nanjing Normal University(2006) 

[13] (陈煜, 直接醇类燃料电池阳极催化剂的研究, 硕士学位论文, 南京师范大学

(2006)) 

[14] Z.B.Wang, G.P.Yin, Y.Y.Shao, B.Q.Yang, P.F.Shi, P.X.Feng, 

Electrochemical impedance studies on carbon supported PtRuNi and 

PtRu anode catalysts in acid medium for direct methanol fuel cell, J. 

Power Sources, 165(1), 9(2007) 

Page 2 of 3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

2012-1-5http://www.cjmr.org/CN/abstract/abstract20103.shtml



[15] D.J.Guo, X.P.Qui, L.Q.Chen, W.T.Zhu, Multi-walled carbon nanotubes 

modified by sulfated TiO2 - A promising support for Pt catalyst in a 

direct ethanol fuel cell, Carbon, 47(7), 1680(2009) 

[16] J.H.Kim, H.Y.Ha, I.H.Oh, S.A.Hong, H.N.Kim, H.I.Lee, Electrochemical 

studies of DMFC anodes with different ionomer content, Electrochimica 

Acta, 50(2-3), 801(2004) 

[17] Y.H.Lin, X.L.Cui, C.H.Y.Chien, M.Wai, PtRu/Carbon nanotube 

nanocomposite synthesized in supercritical fluid: a novel 

electrocatalyst for direct methanol fuel cells, Langmuir, 21(24), 11474

(2005) 

[18] AN Xiaosha, FAN Youjun, Research progress of anode catalysts for low 

temperature fuel cells, Materials Review, 24(1), 64(2010) 

[19] CHENG Bianping, Performance of Pt/C doped with Ni, Co, Fe, Mo, W for 

oxygen electro- reduction in alkaline media, Master Degree Thesis, 

Taiyuan University of Technology(2007) 

[20] (程变萍, Ni, Co, Fe, Mo, W掺杂的Pt/C在碱性介质中电催化氧还原的性能研究, 

硕士学位论文, 太原理工大学(2007)) 

[21] Z.B.Wang, P.J. Zuo, G.J. Wang, C.Y. Du, G.P. Yin, Effect of Ni on 

PtRu/C catalyst performance for ethanol electrooxidation in acidic 

medium, J. Phys. Chem. C, 112(16), 6582(2008) 

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．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

9．潘会 王君霞 孟大维 程明 王永钱 刘晓旸.Ce改性S2O2-
8/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

10．吴春芳 王育华.LaPO4:Eu3+纳米荧光粉的发光强度影响因素[J]. 材料研究学报, 

2011,25(5): 534-538

Copyright by 材料研究学报

Page 3 of 3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

2012-1-5http://www.cjmr.org/CN/abstract/abstract20103.shtml


