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Abstract: Small clusters on substrates usually exhibit large numbers of configurations separated by relatively
small barriers and easily interconvert between such configurations, known as structural fluxionality. We
investigate here this property in hybrid catalytic structure: small Pt clusters adsorbed on single-wall carbon
nanotube (SWNT) support using density functional calculations. We find that the Pt4 clusters adsorbed on
SWNT support exhibit several energetically accessible structural isomers with rather low-energy barriers,
resulting in the high degree of structural fluxionality. We find that curvature of SWNT and charge
redistribution play important roles in the variation in structure of Pt4 cluster on SWNT. The high degree of
structural fluxionality allows the Pt4 clusters on SWNT to interact easily with environmental gas molecules
such as CO by adapting their structures. The change in electronic structure via molecular adsorption due to
the structural fluxionality and the variation in structure caused by changes in electronic structure are strongly
interrelated resulting in the wide variety of dynamic reactions of CO molecules with Pt4 clusters. © 2009

The American Physical Society.

Year: 2009

Source title: Physical Review B - Condensed Matter and Materials Physics

Volume: 79

Issue: 23

Art. No.: 235417

Link: Scorpus Link

Correspondence Address: Cuong, N. T.; Japan Advanced Institute of Science and Technology, 1-1 Asahidai,
Nomi, Ishikawa 923-1292, Japan

ISSN: 10980121

CODEN: PRBMD

DOI: 10.1103/PhysRevB.79.235417

Language of Original Document: English

Abbreviated Source Title: Physical Review B - Condensed Matter and Materials Physics
Document Type: Article

Source: Scopus

Authors with affiliations:

* Cuong, N.T., Japan Advanced Institute of Science and Technology, 1-1 Asahidai, Nomi, Ishikawa 923-1292, Japan
» Sugiyama, A., Japan Advanced Institute of Science and Technology, 1-1 Asahidai, Nomi, Ishikawa 923-1292, Japan
* Fujiwara, A., Japan Advanced Institute of Science and Technology, 1-1 Asahidai, Nomi, Ishikawa 923-1292, Japan


http://www.scopus.com/inward/record.url?eid=2-s2.0-67650110027&partnerID=40&md5=0be8f608cb03f201474cad5778e8656f

» Mitani, T., Shimoda Nano-Liquid Process Project, ERATO, Japan Science and Technology, 2-5-3 Asahidai, Nomi, Ishikawa
923-1211, Japan

* Chi, D.H., Japan Advanced Institute of Science and Technology, 1-1 Asahidai, Nomi, Ishikawa 923-1292, Japan, Shimoda
Nano-Liquid Process Project, ERATO, Japan Science and Technology, 2-5-3 Asahidai, Nomi, Ishikawa 923-1211, Japan, Hanoi
University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Viet Nam

References:

* Bell, A.T., (2003) Science, 299, p. 1688. , 10.1126/science.1083671

» Raimondi, F., Scherer, G.G., Kotz, R., Wokaun, A., (2005) Angew. Chem. Int. Ed., 44, p. 2190. , 10.1002/anie.200460466

 Haruta, M., (1987) Chem. Lett., 16, p. 405., 10.1246/c1.1987.405

* Heiz, U., Sanchez, A., Abbet, S., Schneider, W.D., (1999) J. Am. Chem. Soc., 121, p. 3214., 10.1021/ja9836161

* Landman, U., Yoon, B., Zhang, C., Heiz, U., Arenz, M., (2007) Top. Catal., 44, p. 145., 10.1007/s11244-007-0288-6

* Roudgar, A., Grob, A., (2004) Surf. Sci., 559, p. 180., 10.1016/j.susc.2004.04.032

* Valden, M., Lai, X., Goodman, D.W., (1998) Science, 281, p. 1647. , 10.1126/science.281.5383.1647

* Tian, N., Zhou, Z.Y ., Sun, S.G., Ding, Y., Wang, Z.L., (2007) Science, 316, p. 732., 10.1126/science.1140484

» Hakkinen, H., Abbet, S., Sanchez, A., Heiz, U., Landman, U., (2003) Angew. Chem. Int. Ed., 42, p. 1297. ,
10.1002/anie.200390334

* Astruc, D., Lu, F., Aranzaes, J.R., (2005) Angew. Chem. Int. Ed., 44, p. 7852., 10.1002/anie.200500766

* Sun, X., Saha, M.S., (2008) PEM Fuel Cell Electrocatalysts and Catalyst Layers: Fundamentals and Applications, pp. 655-714. ,
Ist ed., edited by J. Zhang (Springer, New York

* Kim, Y.T., Ohshima, K., Higashimine, K., Uruga, T., Takata, M., Suematsu, H., Mitani, T., (2006) Angew. Chem. Int. Ed., 45,
p- 407.,10.1002/anie.200501792

* Chi, D.H., Cuong, N.T., Tuan, N.A., Kim, Y.T., Bao, H.T., Mitani, T., Ozaki, T., Nagao, H., (2006) Chem. Phys. Lett., 432, p.
213.,10.1016/j.cplett.2006.10.063

* Dam, H.C., Cuong, N.T., Sugiyama, A., Ozaki, T., Fujiwara, A., Mitani, T., Okada, S., (2009) Phys. Rev. B, 79, p. 115426. ,
10.1103/PhysRevB.79.115426

» Hohenberg, P., Kohn, W., (1964) Phys. Rev., 136, p. 864., 10.1103/PhysRev.136.B864

* Kohn, W., Sham, L.J., (1965) Phys. Rev., 140, p. 1133., 10.1103/PhysRev.140.A1133

* Delley, B., (1990) J. Chem. Phys., 92, p. 508. , 10.1063/1.458452

* Perdew, J.P., Burke, K., Ernzerhof, M., (1996) Phys. Rev. Lett., 77, p. 3865. , 10.1103/PhysRevLett.77.3865

* Delley, B., (2000) J. Chem. Phys., 113, p. 7756.,10.1063/1.1316015

* Monkhorst, H.J., Pack, J., (1976) Phys. Rev. B, 13, p. 5188., 10.1103/PhysRevB.13.5188

* Durgun, E., Dag, S., Bagci, V.M.K., Gulseren, O., Yildirim, T., Ciraci, S., (2003) Phys. Rev. B, 67, p. 201401. ,
10.1103/PhysRevB.67.201401

 Halgren, T.A., Lipscomb, W.N., (1977) Chem. Phys. Lett., 49, p. 225., 10.1016/0009-2614(77)80574-5

* Cuong, N.T., Fujiwara, A., Mitani, T., Chi, D.H., (2008) Comput. Mater. Sci., 44, p. 163., 10.1016/j.commatsci.2008.01.061

» Hammer, B., Nerskov, J., (2000) Adv. Catal., 45, p. 71., 10.1016/S0360-0564(02)45013-4

* Hammer, B., (2006) Top. Catal., 37, p. 3., 10.1007/s11244-006-0004-y

* Hirshfeld, F.L., (1977) Theor. Chim. Acta, 44, p. 129., 10.1007/BF00549096

* Ovesen, C.V., Clausen, B.S., Schiotz, J., Stolze, P., Topsoe, H., Norskov, J.K., (1997) J. Catal., 168, p. 133.,
10.1006/jcat.1997.1629

« Santucci, S., Picozzi, S., Gregorio, F.D., Lozzi, L., Cantalini, C., Valentini, L., Kenny, J.M., Delley, B., (2003) J. Chem. Phys.,



119, p. 10904. , 10.1063/1.1619948

* Peng, S., Cho, K., (2003) Nano Lett., 3, p. 513., 10.1021/n1034064u

 Da Silva, L.B., Fagan, S.B., Mota, R., (2004) Nano Lett., 4, p. 65., 10.1021/n1034873d

* Ferrin, P., Nilekar, A.U., Greeley, J., Mavrikakis, M., Rossmeisl, J., (2008) Surf. Sci., 602, p. 3424. ,
10.1016/j.susc.2008.08.011

* Ferrin, P., Simonetti, D., Kandoi, S., Kunkes, E., Dumesic, J.A., Norskov, J.K., Mavrikakis, M., (2009) J. Am. Chem. Soc., 131,
p. 5809.,10.1021/ja8099322



