
Bibliography

[1] R. Costi, A. E. Saunders, E. Elmalem, A. Salant, and U. Banin, “Visible light-

induced charge retention and photocatalysis with hybrid CdSe-Au nanodumbbells,”

Nano Letters, vol. 8, no. 2, pp. 637–641, 2008.

[2] Y. Wu, D. Wang, P. Zhao, Z. Niu, Q. Peng, and Y. Li, “Monodispersed Pd-

Ni nanoparticles: composition control synthesis and catalytic properties in the

miyaura- suzuki reaction,” Inorganic Chemistry, vol. 50, no. 6, pp. 2046–2048,

2011.

[3] X. Huang, I. H. El-Sayed, W. Qian, and M. A. El-Sayed, “Cancer cell imaging and

photothermal therapy in the near-infrared region by using gold nanorods,” Journal

of the American Chemical Society, vol. 128, no. 6, pp. 2115–2120, 2006.

[4] B. Liu, G. Han, Z. Zhang, R. Liu, C. Jiang, S. Wang, and M.-Y. Han, “Shell

thickness-dependent raman enhancement for rapid identification and detection of

pesticide residues at fruit peels,” Analytical Chemistry, vol. 84, no. 1, pp. 255–261,

2011.

[5] A. P. Alivisatos, “Semiconductor clusters, nanocrystals, and quantum dots,” Sci-

ence, vol. 271, no. 5251, pp. 933–937, 1996.

[6] L. E. Murillo, A. M. Goda, and J. G. Chen, “Selective hydrogenation of the CO

bond in acrolein through the architecture of bimetallic surface structures,” Journal

of the American Chemical Society, vol. 129, no. 22, pp. 7101–7105, 2007.

193



[7] A. Roucoux, J. Schulz, and H. Patin, “Reduced transition metal colloids: a novel

family of reusable catalysts?” Chemical Reviews, vol. 102, no. 10, pp. 3757–3778,

2002.

[8] T. K. Sau, A. L. Rogach, F. Jackel, T. A. Klar, and J. Feldmann, “Properties and

applications of colloidal nonspherical noble metal nanoparticles,” Advanced Mate-

rials, vol. 22, no. 16, pp. 1805–1825, 2010.

[9] A. Fukuoka, N. Higashimoto, Y. Sakamoto, S. Inagaki, Y. Fukushima, and

M. Ichikawa, “Preparation and catalysis of Pt and Rh nanowires and particles in

FSM-16,” Microporous and Mesoporous Materials, vol. 48, no. 1-3, pp. 171–179,

2001.

[10] S. Eustis and M. A. El-Sayed, “Why gold nanoparticles are more precious than

pretty gold: noble metal surface plasmon resonance and its enhancement of the

radiative and nonradiative properties of nanocrystals of different shapes,” Chemical

Society Reviews, vol. 35, no. 3, pp. 209–217, 2006.

[11] S. A. Maier, M. L. Brongersma, P. G. Kik, S. Meltzer, A. A. Requicha, and H. A.

Atwater, “Plasmonics—a route to nanoscale optical devices,” Advanced Materials,

vol. 13, no. 19, pp. 1501–1505, 2001.

[12] A. Mekis, J. Chen, I. Kurland, S. Fan, P. R. Villeneuve, and J. Joannopoulos, “High

transmission through sharp bends in photonic crystal waveguides,” Physical Review

Letters, vol. 77, no. 18, p. 3787, 1996.

[13] F. Le, D. W. Brandl, Y. A. Urzhumov, H. Wang, J. Kundu, N. J. Halas, J. Aizpurua,

and P. Nordlander, “Metallic nanoparticle arrays: a common substrate for both

surface-enhanced raman scattering and surface-enhanced infrared absorption,” ACS

Nano, vol. 2, no. 4, pp. 707–718, 2008.

[14] Y. Xia, Y. Xiong, B. Lim, and S. E. Skrabalak, “Cover picture: Shape-controlled

synthesis of metal nanocrystals: Simple chemistry meets complex physics?” Ange-

wandte Chemie International Edition, vol. 48, no. 1, pp. 1–1, 2009.

194



[15] B. Lim, P. H. Camargo, and Y. Xia, “Mechanistic study of the synthesis of Au

nanotadpoles, nanokites, and microplates by reducing aqueous HAuCl4 with poly

(vinyl pyrrolidone),” Langmuir, vol. 24, no. 18, pp. 10 437–10 442, 2008.

[16] P. Sajanlal, T. Sreeprasad, A. S. Nair, and T. Pradeep, “Wires, plates, flowers, nee-

dles, and core- shells: Diverse nanostructures of gold using polyaniline templates,”

Langmuir, vol. 24, no. 9, pp. 4607–4614, 2008.

[17] B. Wiley, Y. Sun, B. Mayers, and Y. Xia, “Shape-controlled synthesis of metal

nanostructures: the case of silver,” Chemistry–A European Journal, vol. 11, no. 2,

pp. 454–463, 2005.

[18] A. M. Schwartzberg, T. Y. Olson, C. E. Talley, and J. Z. Zhang, “Synthesis, charac-

terization, and tunable optical properties of hollow gold nanospheres,” The Journal

of Physical Chemistry B, vol. 110, no. 40, pp. 19 935–19 944, 2006.

[19] T. M. D. Dang, T. T. T. Le, E. Fribourg-Blanc, and M. C. Dang, “Synthesis and op-

tical properties of copper nanoparticles prepared by a chemical reduction method,”

Advances in Natural Sciences: Nanoscience and Nanotechnology, vol. 2, no. 1, p.

015009, 2011.

[20] P. Singh, A. Katyal, R. Kalra, and R. Chandra, “Copper nanoparticles in an ionic

liquid: an efficient catalyst for the synthesis of bis-(4-hydroxy-2-oxothiazolyl)

methanes,” Tetrahedron Letters, vol. 49, no. 4, pp. 727–730, 2008.

[21] R. A. Soomro, S. H. Sherazi, N. Memon, M. Shah, N. Kalwar, K. R. Hallam,

A. Shah et al., “Synthesis of air stable copper nanoparticles and their use in catal-

ysis,” Advanced Materials Letters, vol. 5, no. 4, pp. 191–198, 2014.

[22] M. De, P. S. Ghosh, and V. M. Rotello, “Applications of nanoparticles in biology,”

Advanced Materials, vol. 20, no. 22, pp. 4225–4241, 2008.

[23] N. Durán, P. D. Marcato, G. I. De Souza, O. L. Alves, and E. Esposito, “Antibacte-

rial effect of silver nanoparticles produced by fungal process on textile fabrics and

195



their effluent treatment,” Journal of Biomedical Nanotechnology, vol. 3, no. 2, pp.

203–208, 2007.

[24] O. V. Salata, “Applications of nanoparticles in biology and medicine,” Journal of

Nanobiotechnology, vol. 2, no. 1, p. 3, 2004.

[25] D. Chen, J. Chen, H. Yan, and Z. Chen, “Synthesis of binary and ternary inter-

metallic powders via a novel reaction ball milling technique,” Materials Science

and Engineering: A, vol. 444, no. 1-2, pp. 1–5, 2007.

[26] B. Kang, H. Ryoo, W. Hwang, S. Hwang, and S. Kim, “Explosion synthesis of

Ti5Si3-Cu intermetallic compound,” Materials Science and Engineering: A, vol.

270, no. 2, pp. 330–338, 1999.

[27] M. J. Hampden-Smith and T. T. Kodas, “Chemical vapor deposition of metals: Part

1. an overview of CVD processes,” Chemical Vapor Deposition, vol. 1, no. 1, pp.

8–23, 1995.

[28] E. K. Athanassiou, R. N. Grass, and W. J. Stark, “Chemical aerosol engineering

as a novel tool for material science: from oxides to salt and metal nanoparticles,”

Aerosol Science and Technology, vol. 44, no. 2, pp. 161–172, 2010.

[29] D. K. Smith and B. A. Korgel, “The importance of the ctab surfactant on the col-

loidal seed-mediated synthesis of gold nanorods,” Langmuir, vol. 24, no. 3, pp.

644–649, 2008.

[30] W. Lu, B. Wang, J. Zeng, X. Wang, S. Zhang, and J. Hou, “Synthesis of core/shell

nanoparticles of Au/CdSe via Au- Cd bialloy precursor,” Langmuir, vol. 21, no. 8,

pp. 3684–3687, 2005.

[31] W. Shi, H. Zeng, Y. Sahoo, T. Y. Ohulchanskyy, Y. Ding, Z. L. Wang, M. Swihart,

and P. N. Prasad, “A general approach to binary and ternary hybrid nanocrystals,”

Nano Letters, vol. 6, no. 4, pp. 875–881, 2006.

196



[32] M. R. Buck, J. F. Bondi, and R. E. Schaak, “A total-synthesis framework for

the construction of high-order colloidal hybrid nanoparticles,” Nature Chemistry,

vol. 4, no. 1, p. 37, 2012.

[33] W. Ostwald, “Studien über die bildung und umwandlung fester körper,” Zeitschrift

für Physikalische Chemie, vol. 22, no. 1, pp. 289–330, 1897.

[34] R. L. Penn and J. F. Banfield, “Morphology development and crystal growth in

nanocrystalline aggregates under hydrothermal conditions: Insights from titania,”

Geochimica et Cosmochimica Acta, vol. 63, no. 10, pp. 1549–1557, 1999.

[35] L. Cademartiri and G. A. Ozin, “Ultrathin nanowires—a materials chemistry per-

spective,” Advanced Materials, vol. 21, no. 9, pp. 1013–1020, 2009.

[36] L. Cademartiri, R. Malakooti, P. G. O’Brien, A. Migliori, S. Petrov, N. P. Kherani,

and G. A. Ozin, “Large-scale synthesis of ultrathin Bi2S3 necklace nanowires,”

Angewandte Chemie International Edition, vol. 47, no. 20, pp. 3814–3817, 2008.

[37] Z. Tang and N. A. Kotov, “One-dimensional assemblies of nanoparticles: prepa-

ration, properties, and promise,” Advanced Materials, vol. 17, no. 8, pp. 951–962,

2005.

[38] Q. Zhang, S.-J. Liu, and S.-H. Yu, “Recent advances in oriented attachment growth

and synthesis of functional materials: concept, evidence, mechanism, and future,”

Journal of Materials Chemistry, vol. 19, no. 2, pp. 191–207, 2009.

[39] N. Pradhan, H. Xu, and X. Peng, “Colloidal CdSe quantum wires by oriented at-

tachment,” Nano Letters, vol. 6, no. 4, pp. 720–724, 2006.

[40] A. Halder and N. Ravishankar, “Ultrafine single-crystalline gold nanowire arrays

by oriented attachment,” Advanced Materials, vol. 19, no. 14, pp. 1854–1858,

2007.

197



[41] D. Li, M. H. Nielsen, J. R. Lee, C. Frandsen, J. F. Banfield, and J. J. De Yoreo,

“Direction-specific interactions control crystal growth by oriented attachment,” Sci-

ence, vol. 336, no. 6084, pp. 1014–1018, 2012.

[42] T. W. Odom and C. L. Nehl, “How gold nanoparticles have stayed in the light: The

3Ms principle,” ACS Nano, vol. 2, no. 4, pp. 612–616, 2008.

[43] M.-C. Daniel and D. Astruc, “Gold nanoparticles: assembly, supramolecular chem-

istry, quantum-size-related properties, and applications toward biology, catalysis,

and nanotechnology,” Chemical Reviews, vol. 104, no. 1, pp. 293–346, 2004.

[44] P. P. Edwards and J. M. Thomas, “Gold in a metallic divided state—from faraday

to present-day nanoscience,” Angewandte Chemie International Edition, vol. 46,

no. 29, pp. 5480–5486, 2007.

[45] N. R. Jana, L. Gearheart, and C. J. Murphy, “Wet chemical synthesis of high aspect

ratio cylindrical gold nanorods,” The Journal of Physical Chemistry B, vol. 105,

no. 19, pp. 4065–4067, 2001.

[46] A. Csaki, F. Garwe, A. Steinbruck, G. Maubach, G. Festag, A. Weise, I. Riemann,

K. Konig, and W. Fritzsche, “A parallel approach for subwavelength molecular

surgery using gene-specific positioned metal nanoparticles as laser light antennas,”

Nano Letters, vol. 7, no. 2, pp. 247–253, 2007.

[47] C. Xue, J. E. Millstone, S. Li, and C. A. Mirkin, “Plasmon-driven synthesis of trian-

gular core–shell nanoprisms from gold seeds,” Angewandte Chemie International

Edition, vol. 46, no. 44, pp. 8436–8439, 2007.

[48] C. Li, K. L. Shuford, M. Chen, E. J. Lee, and S. O. Cho, “A facile polyol route

to uniform gold octahedra with tailorable size and their optical properties,” ACS

Nano, vol. 2, no. 9, pp. 1760–1769, 2008.

[49] H.-C. Chu, C.-H. Kuo, and M. H. Huang, “Thermal aqueous solution approach for

the synthesis of triangular and hexagonal gold nanoplates with three different size

ranges,” Inorganic Chemistry, vol. 45, no. 2, pp. 808–813, 2006.

198



[50] S. Link and M. A. El-Sayed, “Size and temperature dependence of the plasmon

absorption of colloidal gold nanoparticles,” The Journal of Physical Chemistry B,

vol. 103, no. 21, pp. 4212–4217, 1999.

[51] B. Nikoobakht and M. A. El-Sayed, “Preparation and growth mechanism of gold

nanorods (NRs) using seed-mediated growth method,” Chemistry of Materials,

vol. 15, no. 10, pp. 1957–1962, 2003.

[52] G. Mettela, M. Bhogra, U. V. Waghmare, and G. U. Kulkarni, “Ambient stable

tetragonal and orthorhombic phases in penta-twinned bipyramidal Au microcrys-

tals,” Journal of the American Chemical Society, vol. 137, no. 8, pp. 3024–3030,

2015.

[53] Z. Fan, M. Bosman, X. Huang, D. Huang, Y. Yu, K. P. Ong, Y. A. Akimov, L. Wu,

B. Li, J. Wu et al., “Stabilization of 4H hexagonal phase in gold nanoribbons,”

Nature Communications, vol. 6, p. 7684, 2015.

[54] C. Wang, S. Peng, R. Chan, and S. Sun, “Synthesis of AuAg alloy nanoparticles

from core/shell-structured Ag/Au,” Small, vol. 5, no. 5, pp. 567–570, 2009.

[55] M. P. Mallin and C. J. Murphy, “Solution-phase synthesis of sub-10 nm Au- Ag

alloy nanoparticles,” Nano Letters, vol. 2, no. 11, pp. 1235–1237, 2002.

[56] D. V. Radziuk, W. Zhang, D. Shchukin, and H. Mohwald, “Ultrasonic alloying of

preformed gold and silver nanoparticles,” Small, vol. 6, no. 4, pp. 545–553, 2010.

[57] H.-M. Bok, K. L. Shuford, S. Kim, S. K. Kim, and S. Park, “Multiple surface

plasmon modes for gold/silver alloy nanorods,” Langmuir, vol. 25, no. 9, pp. 5266–

5270, 2009.

[58] M.-J. Kim, H.-J. Na, K. C. Lee, E. A. Yoo, and M. Lee, “Preparation and char-

acterization of Au–Ag and Au–Cu alloy nanoparticles in chloroform,” Journal of

Materials Chemistry, vol. 13, no. 7, pp. 1789–1792, 2003.

199



[59] K. Jacobs, D. Zaziski, E. C. Scher, A. B. Herhold, and A. P. Alivisatos, “Activation

volumes for solid-solid transformations in nanocrystals,” Science, vol. 293, no.

5536, pp. 1803–1806, 2001.

[60] Y. Vasquez, Z. Luo, and R. E. Schaak, “Low-temperature solution synthesis of

the non-equilibrium ordered intermetallic compounds Au3Fe, Au3Co, and Au3Ni

as nanocrystals,” Journal of the American Chemical Society, vol. 130, no. 36, pp.

11 866–11 867, 2008.

[61] J. R. Williams and D. C. Johnson, “Synthesis of the new metastable skutteru-

dite compound NiSb3 from modulated elemental reactants,” Inorganic Chemistry,

vol. 41, no. 16, pp. 4127–4130, 2002.

[62] A. K. Sra and R. E. Schaak, “Synthesis of atomically ordered AuCu and AuCu3

nanocrystals from bimetallic nanoparticle precursors,” Journal of the American

Chemical Society, vol. 126, no. 21, pp. 6667–6672, 2004.

[63] A. Henkel, A. Jakab, G. Brunklaus, and C. Sonnichsen, “Tuning plasmonic prop-

erties by alloying copper into gold nanorods,” The Journal of Physical Chemistry

C, vol. 113, no. 6, pp. 2200–2204, 2009.

[64] R. E. Schaak, A. K. Sra, B. M. Leonard, R. E. Cable, J. C. Bauer, Y.-F. Han,

J. Means, W. Teizer, Y. Vasquez, and E. S. Funck, “Metallurgy in a beaker:

Nanoparticle toolkit for the rapid low-temperature solution synthesis of functional

multimetallic solid-state materials,” Journal of the American Chemical Society, vol.

127, no. 10, pp. 3506–3515, 2005.

[65] Y. Yin, C. K. Erdonmez, A. Cabot, S. Hughes, and A. P. Alivisatos, “Colloidal

synthesis of hollow cobalt sulfide nanocrystals,” Advanced Functional Materials,

vol. 16, no. 11, pp. 1389–1399, 2006.

[66] D. H. Son, S. M. Hughes, Y. Yin, and A. P. Alivisatos, “Cation exchange reactions

in ionic nanocrystals,” Science, vol. 306, no. 5698, pp. 1009–1012, 2004.

200



[67] Y. Vasquez, A. K. Sra, and R. E. Schaak, “One-pot synthesis of hollow superpara-

magnetic CoPt nanospheres,” Journal of the American Chemical Society, vol. 127,

no. 36, pp. 12 504–12 505, 2005.

[68] U. Pal, J. S. Ramirez, H. Liu, A. Medina, and J. Ascencio, “Synthesis and structure

determination of bimetallic Au/Cu nanoparticles,” Applied Physics A, vol. 79, no. 1,

pp. 79–84, 2004.

[69] S. Link, Z. L. Wang, and M. El-Sayed, “Alloy formation of gold- silver nanopar-

ticles and the dependence of the plasmon absorption on their composition,” The

Journal of Physical Chemistry B, vol. 103, no. 18, pp. 3529–3533, 1999.

[70] P. Subramanian and J. Perepezko, “The Ag-Cu (silver-copper) system,” Journal of

Phase Equilibria, vol. 14, no. 1, pp. 62–75, 1993.

[71] Y. Niknafs, A. Amirjani, P. Marashi, and D. H. Fatmehsari, “Synthesis of Ag-Cu

and Ag-Cu2O alloy nanoparticles using a seed-mediated polyol process, thermody-

namic and kinetic aspects,” Materials Chemistry and Physics, vol. 189, pp. 44–49,

2017.

[72] L. Rout, A. Kumar, R. S. Dhaka, and P. Dash, “Bimetallic Ag–Cu alloy nanoparti-

cles as a highly active catalyst for the enamination of 1, 3-dicarbonyl compounds,”

RSC Advances, vol. 6, no. 55, pp. 49 923–49 940, 2016.

[73] M. Tsuji, S. Hikino, R. Tanabe, M. Matsunaga, and Y. Sano, “Syntheses of Ag/Cu

alloy and Ag/Cu alloy core Cu shell nanoparticles using a polyol method,” Crys-

tEngComm, vol. 12, no. 11, pp. 3900–3908, 2010.

[74] A. Muzikansky, P. Nanikashvili, J. Grinblat, and D. Zitoun, “Ag dewetting in Cu@

Ag monodisperse core–shell nanoparticles,” The Journal of Physical Chemistry C,

vol. 117, no. 6, pp. 3093–3100, 2013.

[75] M. Tsuji, S. Hikino, Y. Sano, and M. Horigome, “Preparation of Cu@ Ag core–

shell nanoparticles using a two-step polyol process under bubbling of N2 gas,”

Chemistry Letters, vol. 38, no. 6, pp. 518–519, 2009.

201



[76] J. Belloni, M. Mostafavi, H. Remita, J.-L. Marignier, and M.-O. Delcourt,

“Radiation-induced synthesis of mono-and multi-metallic clusters and nanocol-

loids,” New Journal of Chemistry, vol. 22, no. 11, pp. 1239–1255, 1998.

[77] M. Valodkar, S. Modi, A. Pal, and S. Thakore, “Synthesis and anti-bacterial activity

of Cu, Ag and Cu–Ag alloy nanoparticles: a green approach,” Materials Research

Bulletin, vol. 46, no. 3, pp. 384–389, 2011.

[78] H. Jiang, K.-S. Moon, and C. Wong, “Synthesis of Ag-Cu alloy nanoparticles for

lead-free interconnect materials,” in Advanced Packaging Materials: Processes,

Properties and Interfaces, 2005. Proceedings. International Symposium on. IEEE,

2005, pp. 173–177.

[79] M. Grouchko, A. Kamyshny, and S. Magdassi, “Formation of air-stable copper–

silver core–shell nanoparticles for inkjet printing,” Journal of Materials Chemistry,

vol. 19, no. 19, pp. 3057–3062, 2009.

[80] H. Okamoto, D. Chakrabarti, D. Laughlin, and T. Massalski, “The Au- Cu (gold-

copper) system,” Journal of Phase Equilibria, vol. 8, no. 5, p. 454, 1987.

[81] K. Miyajima, N. Fukushima, H. Himeno, A. Yamada, and F. Mafune, “Breakdown

of the hume- rothery rules in sub-nanometer-sized Ta-containing bimetallic small

clusters,” The Journal of Physical Chemistry A, vol. 113, no. 48, pp. 13 448–13 450,

2009.

[82] K. Miyajima, H. Himeno, A. Yamada, H. Yamamoto, and F. Mafune, “Nanoal-

loy formation of Ta-containing trimetallic small clusters,” The Journal of Physical

Chemistry A, vol. 115, no. 9, pp. 1516–1520, 2011.

[83] H. Abe, F. Matsumoto, L. R. Alden, S. C. Warren, H. D. Abruna, and F. J. DiSalvo,

“Electrocatalytic performance of fuel oxidation by Pt3Ti nanoparticles,” Journal of

the American Chemical Society, vol. 130, no. 16, pp. 5452–5458, 2008.

202



[84] M. W. Small, S. I. Sanchez, L. D. Menard, J. H. Kang, A. I. Frenkel, and R. G.

Nuzzo, “The atomic structural dynamics of γ-Al2O3 supported Ir- Pt nanocluster

catalysts prepared from a bimetallic molecular precursor: A study using aberration-

corrected electron microscopy and x-ray absorption spectroscopy,” Journal of the

American Chemical Society, vol. 133, no. 10, pp. 3582–3591, 2011.

[85] D. Wang, H. L. Xin, R. Hovden, H. Wang, Y. Yu, D. A. Muller, F. J. DiSalvo,

and H. D. Abruna, “Structurally ordered intermetallic platinum–cobalt core–shell

nanoparticles with enhanced activity and stability as oxygen reduction electrocata-

lysts,” Nature Materials, vol. 12, no. 1, p. 81, 2013.

[86] D. Y. Chung, S. W. Jun, G. Yoon, S. G. Kwon, D. Y. Shin, P. Seo, J. M. Yoo,

H. Shin, Y.-H. Chung, H. Kim et al., “Highly durable and active PtFe nanocatalyst

for electrochemical oxygen reduction reaction,” Journal of the American Chemical

Society, vol. 137, no. 49, pp. 15 478–15 485, 2015.

[87] X. Ji, K. T. Lee, R. Holden, L. Zhang, J. Zhang, G. A. Botton, M. Couillard,

and L. F. Nazar, “Nanocrystalline intermetallics on mesoporous carbon for direct

formic acid fuel cell anodes,” Nature Chemistry, vol. 2, no. 4, p. 286, 2010.

[88] S. Furukawa, A. Yokoyama, and T. Komatsu, “Efficient catalytic system for syn-

thesis of trans-stilbene from diphenylacetylene using Rh-based intermetallic com-

pounds,” ACS Catalysis, vol. 4, no. 10, pp. 3581–3585, 2014.

[89] A. Ota, M. Armbruster, M. Behrens, D. Rosenthal, M. Friedrich, I. Kasatkin,

F. Girgsdies, W. Zhang, R. Wagner, and R. Schlogl, “Intermetallic compound

Pd2Ga as a selective catalyst for the semi-hydrogenation of acetylene: from model

to high performance systems,” The Journal of Physical Chemistry C, vol. 115,

no. 4, pp. 1368–1374, 2010.

[90] C. Du, M. Chen, W. Wang, Q. Tan, K. Xiong, and G. Yin, “Platinum-based inter-

metallic nanotubes with a core–shell structure as highly active and durable catalysts

for fuel cell applications,” Journal of Power Sources, vol. 240, pp. 630–635, 2013.

203



[91] Z. Dai, S. Sun, and Z. Wang, “Phase transformation, coalescence, and twinning of

monodisperse FePt nanocrystals,” Nano Letters, vol. 1, no. 8, pp. 443–447, 2001.

[92] J. H. Mun, Y. H. Chang, D. O. Shin, J. M. Yoon, D. S. Choi, K.-M. Lee, J. Y. Kim,

S. K. Cha, J. Y. Lee, J.-R. Jeong et al., “Monodisperse pattern nanoalloying for

synergistic intermetallic catalysis,” Nano letters, vol. 13, no. 11, pp. 5720–5726,

2013.

[93] R. E. Cable and R. E. Schaak, “Solution synthesis of nanocrystalline M- Zn (M=

Pd, Au, Cu) intermetallic compounds via chemical conversion of metal nanoparti-

cle precursors,” Chemistry of materials, vol. 19, no. 16, pp. 4098–4104, 2007.

[94] W. Chen, R. Yu, L. Li, A. Wang, Q. Peng, and Y. Li, “A seed-based diffusion route

to monodisperse intermetallic CuAu nanocrystals,” Angewandte Chemie Interna-

tional Edition, vol. 49, no. 16, pp. 2917–2921, 2010.

[95] J. Yang, L. L. Chng, X. Yang, X. Chen, and J. Y. Ying, “Multiply-twinned inter-

metallic AuCu pentagonal nanorods,” Chemical Communications, vol. 50, no. 9,

pp. 1141–1143, 2014.

[96] W. Zhao, L. Yang, Y. Yin, and M. Jin, “Thermodynamic controlled synthesis of

intermetallic Au3Cu alloy nanocrystals from Cu microparticles,” Journal of Mate-

rials Chemistry A, vol. 2, no. 4, pp. 902–906, 2014.

[97] Z. Xu, E. Lai, Y. Shao-Horn, and K. Hamad-Schifferli, “Compositional dependence

of the stability of AuCu alloy nanoparticles,” Chemical Communications, vol. 48,

no. 45, pp. 5626–5628, 2012.

[98] W. Qi, Y. Li, S. Xiong, and S.-T. Lee, “Modeling size and shape effects on the

order–disorder phase-transition temperature of CoPt nanoparticles,” Small, vol. 6,

no. 18, pp. 1996–1999, 2010.

[99] H. Yasuda and H. Mori, “Effect of cluster size on the chemical ordering in

nanometer-sized Au-75at% Cu alloy clusters,” Zeitschrift fur Physik D Atoms,

Molecules and Clusters, vol. 37, no. 2, pp. 181–186, 1996.

204



[100] D. Alloyeau, C. Langlois, C. Ricolleau, Y. Le Bouar, and A. Loiseau, “A TEM in

situ experiment as a guideline for the synthesis of as-grown ordered CoPt nanopar-

ticles,” Nanotechnology, vol. 18, no. 37, p. 375301, 2007.

[101] T. Miyazaki, O. Kitakami, S. Okamoto, Y. Shimada, Z. Akase, Y. Murakami,

D. Shindo, Y. Takahashi, and K. Hono, “Size effect on the ordering of L10 FePt

nanoparticles,” Physical Review B, vol. 72, no. 14, p. 144419, 2005.

[102] H. Yasuda, H. Mori, M. Komatsu, K. Takeda, and H. Fujita, “In situ observation of

spontaneous alloying in atom clusters,” Microscopy, vol. 41, no. 4, pp. 267–269,

1992.

[103] Y. Takahashi, T. Ohkubo, M. Ohnuma, and K. Hono, “Size effect on the ordering

of FePt granular films,” Journal of Applied Physics, vol. 93, no. 10, pp. 7166–7168,

2003.

[104] Y. Y. Gafner and V. Baidyshev, “The role of the vacancy complexes of nanocom-

pacted aluminum particles on the formation of structure during heat treatment,” in

IOP Conference Series: Materials Science and Engineering, vol. 81, no. 1. IOP

Publishing, 2015, p. 012012.

[105] S. Link and M. A. El-Sayed, “Shape and size dependence of radiative, non-radiative

and photothermal properties of gold nanocrystals,” International Reviews in Phys-

ical Chemistry, vol. 19, no. 3, pp. 409–453, 2000.

[106] S. Link and M. El-Sayed, “Optical properties and ultrafast dynamics of metallic

nanocrystals.” Annual Review of Physical Chemistry, vol. 54, pp. 331–366, 2003.
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Annalen der Physik, vol. 330, no. 3, pp. 377–445, 1908.

[108] J. Cao, T. Sun, and K. T. Grattan, “Gold nanorod-based localized surface plasmon

resonance biosensors: A review,” Sensors and Actuators B: Chemical, vol. 195, pp.

332–351, 2014.

205



[109] K. L. Kelly, E. Coronado, L. L. Zhao, and G. C. Schatz, “The optical properties of

metal nanoparticles: the influence of size, shape, and dielectric environment,” The

Journal of Physical Chemistry B, vol. 107, no. 3, pp. 668–677, 2003.

[110] C. Haynes and R. Van Duyne, “Nanosphere lithography: A versatile nanofabri-

cation tool for studies of size-dependent nanoparticle optics,” Journal of Physical

Chemistry B, vol. 105, no. 24, pp. 5599–5611, 2001.

[111] A. R. Tao, S. Habas, and P. Yang, “Shape control of colloidal metal nanocrystals,”

Small, vol. 4, no. 3, pp. 310–325, 2008.

[112] T. Ahmad, I. A. Wani, J. Ahmed, and O. A. Al-Hartomy, “Effect of gold ion con-

centration on size and properties of gold nanoparticles in TritonX-100 based inverse

microemulsions,” Applied Nanoscience, vol. 4, no. 4, pp. 491–498, 2014.

[113] W. A. Murray, B. Auguie, and W. L. Barnes, “Sensitivity of localized surface plas-

mon resonances to bulk and local changes in the optical environment,” The Journal

of Physical Chemistry C, vol. 113, no. 13, pp. 5120–5125, 2009.

[114] M. M. Miller and A. A. Lazarides, “Sensitivity of metal nanoparticle surface plas-

mon resonance to the dielectric environment,” The Journal of Physical Chemistry

B, vol. 109, no. 46, pp. 21 556–21 565, 2005.

[115] Y. Sun and Y. Xia, “Gold and silver nanoparticles: a class of chromophores with

colors tunable in the range from 400 to 750 nm,” Analyst, vol. 128, no. 6, pp. 686–

691, 2003.

[116] E. Hutter and J. H. Fendler, “Exploitation of localized surface plasmon resonance,”

Advanced Materials, vol. 16, no. 19, pp. 1685–1706, 2004.

[117] A. Powell, M. Wincott, A. Watt, H. Assender, and J. Smith, “Controlling the opti-

cal scattering of plasmonic nanoparticles using a thin dielectric layer,” Journal of

Applied Physics, vol. 113, no. 18, p. 184311, 2013.

206



[118] C. F. Bohren and D. R. Huffman, Absorption and scattering of light by small par-

ticles. John Wiley & Sons, 2008.

[119] N. Khlebtsov, “An approximate method for calculating scattering and absorption of

light by fractal aggregates,” Optics and Spectroscopy, vol. 88, no. 4, pp. 594–601,

2000.

[120] B. T. Draine and P. J. Flatau, “Discrete-dipole approximation for scattering calcu-

lations,” JOSA A, vol. 11, no. 4, pp. 1491–1499, 1994.

[121] X. Lu, M. Rycenga, S. E. Skrabalak, B. Wiley, and Y. Xia, “Chemical synthesis of

novel plasmonic nanoparticles,” Annual Review of Physical Chemistry, vol. 60, pp.

167–192, 2009.

[122] B. Wiley, S. Im, Z. Li, J. McLellan, A. Siekkinen, and Y. Xia, “Maneuvering the

surface plasmon resonance of silver nanostructures through shape-controlled syn-

thesis,” Journal of Physical Chemistry B, vol. 110, no. 32, pp. 15 666–15 675, 2006.

[123] M. Singh, I. Sinha, A. Singh, and R. Mandal, “LSPR and SAXS studies of starch

stabilized Ag–Cu alloy nanoparticles,” Colloids and Surfaces A: Physicochemical

and Engineering Aspects, vol. 384, no. 1-3, pp. 668–674, 2011.

[124] N. E. Motl, E. Ewusi-Annan, I. T. Sines, L. Jensen, and R. E. Schaak, “Au- Cu alloy

nanoparticles with tunable compositions and plasmonic properties: experimental

determination of composition and correlation with theory,” The Journal of Physical

Chemistry C, vol. 114, no. 45, pp. 19 263–19 269, 2010.

[125] R. He, Y. Wang, X. Wang, Z. Wang, G. Liu, W. Zhou, L. Wen, Q. Li, X. Wang,

X. Chen et al., “Facile synthesis of pentacle gold-copper alloy nanocrystals and

their plasmonic and catalytic properties.” Nature Communications, vol. 5, p. 4327,

2014.

[126] A. F. Alvarez-Paneque, B. Rodriguez-Gonzalez, I. Pastoriza-Santos, and L. M. Liz-

Marzan, “Shape-templated growth of Au@ Cu nanoparticles,” The Journal of Phys-

ical Chemistry C, vol. 117, no. 6, pp. 2474–2479, 2012.

207



[127] S. J. Billinge and I. Levin, “The problem with determining atomic structure at the

nanoscale,” Science, vol. 316, no. 5824, pp. 561–565, 2007.

[128] C. J. Gommes, G. Prieto, J. Zecevic, M. Vanhalle, B. Goderis, K. P. de Jong, and

P. E. de Jongh, “Mesoscale characterization of nanoparticles distribution using x-

ray scattering,” Angewandte Chemie, vol. 127, no. 40, pp. 11 970–11 974, 2015.

[129] J. Gilfrich, “Structural and chemical analysis of materials: X-ray, Electron and

Neutron diffraction, X-ray, Electron and Ion spectrometry, Electron microscopy,”

X-Ray Spectrometry, vol. 22, no. 2, pp. 119–120, 1993.

[130] S. Kujawa, D. Krahl, H. Niedrig, and E. Zeitler, “Second-rank aberrations of a

magnetic imaging energy filter: measurement and correction,” Optik, vol. 86, no. 2,

pp. 39–46, 1990.

[131] C. Kisielowski, Z. Liliental-Weber, and E. Weber, “Quantitative HRTEM: A

novel approach towards application oriented basic research,” Brazilian Journal of

Physics, vol. 26, pp. 83–94, 1996.

[132] S. Pennycook and D. Jesson, “High-resolution Z-contrast imaging of crystals,” Ul-

tramicroscopy, vol. 37, no. 1-4, pp. 14–38, 1991.

[133] P. Stadelmann, “EMS-a software package for electron diffraction analysis and

HREM image simulation in materials science,” Ultramicroscopy, vol. 21, no. 2,

pp. 131–145, 1987.

[134] E. J. Kirkland, Advanced computing in electron microscopy. Springer Science &

Business Media, 2010.

[135] P. Willars, “Pearson’s handbook desk edition,” Materials park, OH: ASM interna-

tional, 1997.

[136] D. K. Verma and P. P. Srivastav, “Proximate composition, mineral content and fatty

acids analyses of aromatic and non-aromatic indian rice,” Rice Science, vol. 24,

no. 1, pp. 21–31, 2017.

208



[137] N. Kardos and J.-L. Luche, “Sonochemistry of carbohydrate compounds,” Carbo-

hydrate Research, vol. 332, no. 2, pp. 115–131, 2001.

[138] P. Sriburi and S. E. Hill, “Extrusion of cassava starch with either variations in ascor-

bic acid concentration or pH,” International Journal of Food Science & technology,

vol. 35, no. 2, pp. 141–154, 2000.

[139] X. Liu, L. Yu, F. Xie, M. Li, L. Chen, and X. Li, “Kinetics and mechanism of

thermal decomposition of cornstarches with different amylose/amylopectin ratios,”

Starch-Stärke, vol. 62, no. 3-4, pp. 139–146, 2010.

[140] L. Kupiainen, “Dilute acid catalysed hydrolysis of cellulose-extension to formic

acid,” Acta Univ. Oul., C Technica, vol. 438, 2012.

[141] A. Howie and M. J. Whelan, “Diffraction contrast of electron microscope images

of crystal lattice defects-ii. the development of a dynamical theory,” Proc. R. Soc.

Lond. A, vol. 263, no. 1313, pp. 217–237, 1961.

[142] S. L. Flegler, J. W. Heckman Jr, and K. L. Klomparens, “Scanning and transmission

electron microscopy: an introduction,” Oxford University Press(UK), 1993,, p. 225,

1993.

[143] J. M. Cowley, Diffraction physics. Elsevier, 1995.

[144] S. Amelinckx, R. Gevers, and J. Van Landuyt, Diffraction and imaging techniques

in material science. Elsevier, 1978.

[145] D. B. Williams, C. B. Carter, and P. Veyssiere, Transmission electron microscopy:

a textbook for materials science. Springer, 1998, vol. 10, no. 10.6.

[146] J. Humphreys, R. Beanland, and P. J. Goodhew, Electron microscopy and analysis.

CRC Press, 2014.

[147] L. Reimer and T. Mulvey, “Transmission electron microscopy: physics of image

formation and microanalysis,” Measurement Science and Technology, vol. 5, no. 9,

p. 1183, 1994.

209



[148] P. E. Champness, Electron diffraction in the transmission electron microscope.

RMS Microscopy handbook no. 47. Oxford.: BIOS Scientific publishers Ltd,

2001.

[149] E. Abe and A. P. Tsai, “Structure of quasicrystals studied by atomicresolution elec-

tron microscopy,” JEOL News, vol. 36, pp. 18–21, 2001.

[150] J. C. Spence, Experimental high-resolution electron microscopy. Oxford Univer-

sity Press, 1988.

[151] B. D. Cullity and S. R. Stock, Elements of X-ray Diffraction. Pearson Education,

2014.

[152] K. N. Thakkar, S. S. Mhatre, and R. Y. Parikh, “Biological synthesis of metal-

lic nanoparticles,” Nanomedicine: Nanotechnology, Biology and Medicine, vol. 6,

no. 2, pp. 257–262, 2010.

[153] G. Schmid, “Large clusters and colloids. metals in the embryonic state,” Chemical

Reviews, vol. 92, no. 8, pp. 1709–1727, 1992.

[154] S. K. Ghosh and T. Pal, “Interparticle coupling effect on the surface plasmon reso-

nance of gold nanoparticles: from theory to applications,” Chemical Reviews, vol.

107, no. 11, pp. 4797–4862, 2007.

[155] D. Ricard, P. Roussignol, and C. Flytzanis, “Surface-mediated enhancement of op-

tical phase conjugation in metal colloids,” Optics Letters, vol. 10, no. 10, pp. 511–

513, 1985.

[156] M. Alschinger, M. Maniak, F. Stietz, T. Vartanyan, and F. Träger, “Application of
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[194] C. Johansson and J. Linde, “Röntgenographische und elektrische untersuchungen

des CuAu-systems,” Annalen der Physik, vol. 417, no. 1, pp. 1–48, 1936.

[195] R. Liu, J.-f. Liu, and G.-b. Jiang, “Use of Triton X-114 as a weak capping agent for

one-pot aqueous phase synthesis of ultrathin noble metal nanowires and a primary

study of their electrocatalytic activity,” Chemical Communications, vol. 46, no. 37,

pp. 7010–7012, 2010.

[196] B. Pauwels, G. Van Tendeloo, E. Zhurkin, M. Hou, G. Verschoren, L. T. Kuhn,

W. Bouwen, and P. Lievens, “Transmission electron microscopy and monte carlo

simulations of ordering in Au-Cu clusters produced in a laser vaporization source,”

Physical Review B, vol. 63, no. 16, p. 165406, 2001.

[197] S. Ogawa and D. Watanabe, “Electron diffraction study on the ordered alloy CuAu,”

Journal of the Physical Society of Japan, vol. 9, no. 4, pp. 475–488, 1954.

[198] D. Watanabe, “Long period antiphase structures in ordered alloys,” in AIP Confer-

ence Proceedings, vol. 53, no. 1. AIP, 1979, pp. 229–239.

[199] E. Carbo-Argibay, B. Rodriguez-Gonzalez, I. Pastoriza-Santos, J. Perez-Juste, and

L. M. Liz-Marzan, “Growth of pentatwinned gold nanorods into truncated decahe-

dra,” Nanoscale, vol. 2, no. 11, pp. 2377–2383, 2010.

215



[200] J.-H. Lee, K. J. Gibson, G. Chen, and Y. Weizmann, “Bipyramid-templated syn-

thesis of monodisperse anisotropic gold nanocrystals,” Nature Communications,

vol. 6, p. 7571, 2015.

[201] A. Kedia and P. Senthil Kumar, “Precursor-driven nucleation and growth kinetics

of gold nanostars,” The Journal of Physical Chemistry C, vol. 116, no. 2, pp. 1679–

1686, 2012.

[202] A. Sanchez-Iglesias, I. Pastoriza-Santos, J. Perez-Juste, B. Rodriguez-Gonzalez,

F. J. Garcia de Abajo, and L. M. Liz-Marzan, “Synthesis and optical properties of

gold nanodecahedra with size control,” Advanced Materials, vol. 18, no. 19, pp.

2529–2534, 2006.

[203] S. S. Shankar, A. Rai, B. Ankamwar, A. Singh, A. Ahmad, and M. Sastry, “Bio-

logical synthesis of triangular gold nanoprisms,” Nature Materials, vol. 3, no. 7, p.

482, 2004.

[204] Q. Zhang, Y. Zhou, E. Villarreal, Y. Lin, S. Zou, and H. Wang, “Faceted gold

nanorods: Nanocuboids, convex nanocuboids, and concave nanocuboids,” Nano

Letters, vol. 15, no. 6, pp. 4161–4169, 2015.

[205] G. Zhou, Y. Yang, S. Han, W. Chen, Y. Fu, C. Zou, L. Zhang, and S. Huang,

“Growth of nanobipyramid by using large sized Au decahedra as seeds,” ACS Ap-

plied Materials & Interfaces, vol. 5, no. 24, pp. 13 340–13 352, 2013.

[206] C.-H. Kuo and M. H. Huang, “Synthesis of branched gold nanocrystals by a seeding

growth approach,” Langmuir, vol. 21, no. 5, pp. 2012–2016, 2005.

[207] V. Myroshnychenko, J. Nelayah, G. Adamo, N. Geuquet, J. Rodriguez-Fernandez,

I. Pastoriza-Santos, K. F. MacDonald, L. Henrard, L. M. Liz-Marzan, N. I. Zhe-

ludev et al., “Plasmon spectroscopy and imaging of individual gold nanodecahe-

dra: a combined optical microscopy, cathodoluminescence, and electron energy-

loss spectroscopy study,” Nano Letters, vol. 12, no. 8, pp. 4172–4180, 2012.

216



[208] J. Rodriguez-Fernandez, C. Novo, V. Myroshnychenko, A. M. Funston,

A. Sanchez-Iglesias, I. Pastoriza-Santos, J. Perez-Juste, F. J. Garcia de Abajo, L. M.

Liz-Marzan, and P. Mulvaney, “Spectroscopy, imaging, and modeling of individ-

ual gold decahedra,” The Journal of Physical Chemistry C, vol. 113, no. 43, pp.

18 623–18 631, 2009.

[209] C. Li, K. L. Shuford, M. Chen, E. J. Lee, and S. O. Cho, “A facile polyol route

to uniform gold octahedra with tailorable size and their optical properties,” ACS

Nano, vol. 2, no. 9, pp. 1760–1769, 2008.

[210] I. Pastoriza-Santos, A. Sanchez-Iglesias, F. J. Garcia de Abajo, and L. M. Liz-

Marzan, “Environmental optical sensitivity of gold nanodecahedra,” Advanced

Functional Materials, vol. 17, no. 9, pp. 1443–1450, 2007.

[211] G. Mettela, R. Boya, D. Singh, G. P. Kumar, and G. Kulkarni, “Highly tapered pen-

tagonal bipyramidal Au microcrystals with high index faceted corrugation: Synthe-

sis and optical properties,” Scientific Reports, vol. 3, p. 1793, 2013.

[212] J. L. Burt, J. L. Elechiguerra, J. Reyes-Gasga, J. M. Montejano-Carrizales, and

M. Jose-Yacaman, “Beyond archimedean solids: star polyhedral gold nanocrys-

tals,” Journal of Crystal Growth, vol. 285, no. 4, pp. 681–691, 2005.

[213] C. J. Johnson, E. Dujardin, S. A. Davis, C. J. Murphy, and S. Mann, “Growth and

form of gold nanorods prepared by seed-mediated, surfactant-directed synthesis,”

Journal of Materials Chemistry, vol. 12, no. 6, pp. 1765–1770, 2002.

[214] V. Germain, J. Li, D. Ingert, Z. Wang, and M. Pileni, “Stacking faults in formation

of silver nanodisks,” The Journal of Physical Chemistry B, vol. 107, no. 34, pp.

8717–8720, 2003.

[215] A. Kirkland, D. Jefferson, D. Duff, P. P. Edwards, I. Gameson, B. F. G. Johnson,

and D. Smith, “Structural studies of trigonal lamellar particles of gold and silver,”

Proc. R. Soc. Lond. A, vol. 440, no. 1910, pp. 589–609, 1993.

217



[216] W. Niu and G. Xu, “Crystallographic control of noble metal nanocrystals,” Nano

Today, vol. 6, no. 3, pp. 265–285, 2011.

[217] D. Seo, C. I. Yoo, I. S. Chung, S. M. Park, S. Ryu, and H. Song, “Shape adjustment

between multiply twinned and single-crystalline polyhedral gold nanocrystals: dec-

ahedra, icosahedra, and truncated tetrahedra,” The Journal of Physical Chemistry

C, vol. 112, no. 7, pp. 2469–2475, 2008.

[218] W. Neumann, J. Komrska, H. Hofmeister, and J. Heydenreich, “Interpretation of

the shape of electron diffraction spots from small polyhedral crystals by means of

the crystal shape amplitude,” Acta Crystallographica Section A, vol. 44, no. 6, pp.

890–897, 1988.

[219] R. Mandal, S. Lele, and S. Ranganathan, “Twinning of quasicrystals and related

structures,” Philosophical Magazine Letters, vol. 67, no. 4, pp. 301–305, 1993.

[220] R. Mandal, G. Sastry, S. Lele, and S. Ranganathan, “Irrational twins in melt spun

Al-Mn-Fe-Si alloy,” Scripta Metallurgica et Materialia, vol. 25, no. 6, pp. 1477–

1482, 1991.

[221] R. Jin, Y. Cao, C. A. Mirkin, K. Kelly, G. C. Schatz, and J. Zheng, “Photoinduced

conversion of silver nanospheres to nanoprisms,” Science, vol. 294, no. 5548, pp.

1901–1903, 2001.

[222] A. J. Haes, C. L. Haynes, A. D. McFarland, G. C. Schatz, R. P. Van Duyne,

and S. Zou, “Plasmonic materials for surface-enhanced sensing and spectroscopy,”

MRS Bulletin, vol. 30, no. 5, pp. 368–375, 2005.

[223] Y. Liu and A. H. Walker, “Monodisperse gold–copper bimetallic nanocubes: Facile

one-step synthesis with controllable size and composition,” Angewandte Chemie

International Edition, vol. 49, no. 38, pp. 6781–6785, 2010.

[224] W. Chen, R. Yu, L. Li, A. Wang, Q. Peng, and Y. Li, “A seed-based diffusion route

to monodisperse intermetallic CuAu nanocrystals,” Angewandte Chemie Interna-

tional Edition, vol. 49, no. 16, pp. 2917–2921, 2010.

218



[225] L.-F. Zhang, S.-L. Zhong, and A.-W. Xu, “Highly branched concave Au/Pd

bimetallic nanocrystals with superior electrocatalytic activity and highly efficient

sers enhancement,” Angewandte Chemie, vol. 125, no. 2, pp. 673–677, 2013.

[226] F. Yin, Z. W. Wang, and R. E. Palmer, “Controlled formation of mass-selected Cu–

Au core–shell cluster beams,” Journal of the American Chemical Society, vol. 133,

no. 27, pp. 10 325–10 327, 2011.

[227] J. Zhang, M. R. Langille, M. L. Personick, K. Zhang, S. Li, and C. A. Mirkin,

“Concave cubic gold nanocrystals with high-index facets,” Journal of the American

Chemical Society, vol. 132, no. 40, pp. 14 012–14 014, 2010.

[228] H. Zhang, X. Xia, W. Li, J. Zeng, Y. Dai, D. Yang, and Y. Xia, “Facile synthesis

of five-fold twinned, starfish-like rhodium nanocrystals by eliminating oxidative

etching with a chloride-free precursor,” Angewandte Chemie, vol. 122, no. 31, pp.

5424–5428, 2010.

[229] H.-G. Liao, Y.-X. Jiang, Z.-Y. Zhou, S.-P. Chen, and S.-G. Sun, “Shape-controlled

synthesis of gold nanoparticles in deep eutectic solvents for studies of structure–

functionality relationships in electrocatalysis,” Angewandte Chemie International

Edition, vol. 47, no. 47, pp. 9100–9103, 2008.

[230] L. Zhang, W. Niu, and G. Xu, “Synthesis and applications of noble metal nanocrys-

tals with high-energy facets,” Nano Today, vol. 7, no. 6, pp. 586–605, 2012.

[231] Z. Quan, Y. Wang, and J. Fang, “High-index faceted noble metal nanocrystals,”

Accounts of Chemical Research, vol. 46, no. 2, pp. 191–202, 2012.

[232] F. Wang, C. Li, L.-D. Sun, H. Wu, T. Ming, J. Wang, J. C. Yu, and C.-H. Yan,

“Heteroepitaxial growth of high-index-faceted palladium nanoshells and their cat-

alytic performance,” Journal of the American Chemical Society, vol. 133, no. 4, pp.

1106–1111, 2010.

219



[233] Y. Xia, Y. Xiong, B. Lim, and S. E. Skrabalak, “Shape-controlled synthesis of metal

nanocrystals: simple chemistry meets complex physics?” Angewandte Chemie In-

ternational Edition, vol. 48, no. 1, pp. 60–103, 2009.

[234] Z. Peng and H. Yang, “Designer platinum nanoparticles: Control of shape, com-

position in alloy, nanostructure and electrocatalytic property,” Nano Today, vol. 4,

no. 2, pp. 143–164, 2009.

[235] A. R. Tao, S. Habas, and P. Yang, “Shape control of colloidal metal nanocrystals,”

Small, vol. 4, no. 3, pp. 310–325, 2008.

[236] J. Park, J. Joo, S. G. Kwon, Y. Jang, and T. Hyeon, “Synthesis of monodisperse

spherical nanocrystals,” Angewandte Chemie International Edition, vol. 46, no. 25,

pp. 4630–4660, 2007.

[237] Y. Yin and A. P. Alivisatos, “Colloidal nanocrystal synthesis and the organic–

inorganic interface,” Nature, vol. 437, no. 7059, p. 664, 2004.

[238] H. Zheng, R. K. Smith, Y.-w. Jun, C. Kisielowski, U. Dahmen, and A. P. Alivisatos,

“Observation of single colloidal platinum nanocrystal growth trajectories,” Science,

vol. 324, no. 5932, pp. 1309–1312, 2009.

[239] M. A. Watzky, E. E. Finney, and R. G. Finke, “Transition-metal nanocluster size

vs formation time and the catalytically effective nucleus number: a mechanism-

based treatment,” Journal of the American Chemical Society, vol. 130, no. 36, pp.

11 959–11 969, 2008.

[240] J. W. Mullin, Crystallization. Elsevier, 2001.
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