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Langmuir Trough Data
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Acknowledgments

�UW-Eau Claire Office of Research and Sponsored Affairs

�UW System Regent Scholar Grant

�University of Wisconsin-Eau Claire Materials Science and Engineering Center

�UW-Eau Claire McNair Program

�UW-Eau Claire has partnered with WiSys Technology Foundation for this project. WiSys holds intellectual property rights covering

covalently linked soft networks of gold nanoparticles, and further experimental validation is currently being performed. For more

information and to learn about partnering opportunities, contact Jennifer Cook (jennifer@wisys.org) or Kristen Ruka

(kruka@wisys.org).

Typically, nanorods are grown in conditions that impart a hydrophilic

liquid shell. However, because this work is done in a Langmuir trough

utilizing a liquid subphase, the nanorods must be made to be hydrophilic.

A red/brown seed solution containing aqueous solutions of NaBH4 (0.01

M, 0.016 mL), HAlCl4 (0.25 mM, 0.3mL) and cetyltrimethylammonium

bromide (CTAB, 0.095 M, 0.3 mL) was slowly added to a transparent

growth solution comprising of HAlCl4 (0.25 mM, 20 mL), CTAB (0.095 M,

20.0 mL), ascorbic acid (0.1 M, 0.15 mL), AgNO3 (0.01 M, 0.013 mL) to

yield a purple solution of hydrophobic nanorods.

To make the nanorods hydrophobic, the excess CTAB was removed via

centrifugation and a solution of 3-mercaptopropyl)triethoxysilane (MPS,

(1), 10 mmol, 0.030 mL) was added to the hydrophilic nanorods and

vigorously stirred for 30 minutes.

Lastly, NaOH ((2),1 M, 0.090 mL) and a chloroform solution of

octadecyltrimethyloxysilane (ODS, (3), 3 mL) was added to the hydrophilic

nanorods.

These isotherms show the changing orientation and subsequent collapse of the nanorods on the water sub phase in the Langmuir

trough. The three regions shown correlate to close-packed end to end, side by side with end to end, and close-packed side by side.

Previous Studies

Using a Langmuir trough, thin

films of gold nanoparticles

compressed at the air-water

interface and crosslinked with

alkanedithiols.

The crosslinked films are durable and easily

transferred to solid substrates, enabling

structural characterization by TEM. Notice how

the film is able to fold up onto itself without

tearing.

Using these crosslinked films of gold

nanoparticles as backside reflectors in solar

panels could potentially increase their

efficiency. The films could also serve as

optical waveguides.

Orientation Effects
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The left image depicts how the

orientation of the nanorods is described

relative to the others.

The graph to the right illustrates that the

extinction intensity is directly related to

orientation/rotation of the nanorods.

Previous studies in our lab demonstrated the fabrication of covalently crosslinked soft networks of hydrophobic gold nanoparticles

with the aid of a Langmuir trough. These composite materials exhibited greater mechanical integrity than comparable non-

crosslinked networks, and these films can be cast upon planar or textured substrates with no disruption of the array. This

methodology can be extended to arrays of anisotropic nanomaterials such as nanorods, whose optical properties are expected to be

dependent upon final orientation (either side-by-side or end-to-end) of the finished crosslinked composition. Here, hydrophobic gold

nanorods were synthesized and cast upon an air-water interface within a Langmuir trough. When this film is isometrically

compressed to low surface pressures (~2 mN/m), end-to-end configurations of the film are favored, while side-by-side

configurations, where the longitudinal axes of the nanorods are aligned with the surface normal of the air-water interface, are

favored at higher surface pressures (>10 mN/m). Once the desired nanorod orientation is achieved through surface compression, the

nanorods can be covalently crosslinked and transferred to a solid substrate for characterization of structure and optical properties.

Likely applications of these materials include components of photovoltaic devices, optoelectronic circuits, and chemical-sensing

membranes.
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