
Nanotechnology and design: the nanostudio project 
 

George Elvin, PhD 

Senior Research Associate 

Building Futures Institute 

Associate Professor 

College of Architecture and Planning 

Ball State University 

Muncie, Indiana, USA 

 

According to the Interagency Working 

Group on Nanoscience, Engineering, and 

Technology, nanotechnology “is likely 

to change the way almost everything - 

from vaccines to computers to 

automobile tires to objects not yet 

imagined - is designed and made.” 

According to the Center for Nanoscale 

Science and Technology, it “will lead to 

fundamental changes in how we live and 

interact with our environment." If 

nanotechnology is going to change how 

we design and how we live, then a study 

of nanotechnology’s implications for 

architecture is clearly needed. 

 

In this third year architecture studio at 

Ball State University we explored the 

architectural applications of 

nanotechnology. Nanotechnology, the 

manipulation of matter at the scale of a 

billionth of a meter, has the potential to 

transform the built environment in ways 

almost unimaginable today. Carbon 

nanotubes, for example, have been 

created that are 250 times stronger than 

steel, 10 times lighter, and transparent. 

Similar advances are occurring in glass, 

plastics and concrete. Our mission for 

this project was to imagine the potential 

of one of these revolutionary materials, 

and implement it in the design of a 

residence.  

 

For more information visit 

www.nanotechbuzz.com
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	ABSTRACT
	2. COMPUTATIONAL METHODS
	The pristine and relaxed after a heat treatment structures show a spectrum with only one peak corresponding to the unit cell of the zeolite proving that the integrity of the template was conserved. Lee, Han and Hyeon shown experimentally a peak appearing at 23 (2*θ) corresponding to 1.8 Å-1. This peak could be associated to an amorphous region remainder from the experimental method. Moreover, we can see the comparison with an amorphous structure corresponding to a coke of saccharose obtain at 400 K [ ] confirming this possiblity. Recently, Hou et al [ ] have shown a new method to obtain replica with after heat treatment, they improved the texture of the replica. We calculated the Bulk modulus of the faujasite using a GULP model [ ], which is a core-shell potential, giving the Hessian matrix, and after diagonalization, we obtain a Bulk Modulus of Bo=59 GPa. Thus, the hydrostatic properties of the replica were obtain from the calculation of the energy as a function of the hydrostatic pressure, giving a Bo=700GPa for a density of 0.9cc/g. Thus, we have simulated the molecular nitrogen adsorption isotherms at 77K, using a Grand Canonical Monte-Carlo method, and with a LJ model. We obtained a good agreement with some results depending of the samples (see figure 3). However, we did not attribute why we obtained an insufficiency in the quantity of gas adsorbed compared to the best replica of Kyotani, unless an increasing of the porosity during the zeolite leaching, or a mesoporosity underestimated in their experiments or even if a resulting part of amorphous carbon is coexisting in their samples.
	Therefore, to go into the discussion, we calculated the PSD estimated with the Gelb-Gubbins method (see figure 4). Due to this topological method, we can calculate precisely the PSD of our structures and then compare to the DFT method applied to the N2 isotherms. First, the differential PSD curve show that our replica is a completely made of spherical pores with a size of 10 Ǻ diameter offering a high microporosity. Besides, we obtained an adsorbed volume around 0.7cc/g, in good agreement with experimental results.  
	4. CONCLUSION
	We have performed Grand Canonical Monte-Carlo (GCMC) simulations of Chemical Vapour Deposition of carbon faujasite zeolites based on a tight binding model for the adsorbate-adsorbate interactions that enables to account for covalent bonding along with a realistic model for adsorbate-substrate interactions. We obtain a 3D interconnected porous carbon structures from the zeolite faujasite, that is stable upon matrix removal. Beside, we characterized the textural structure of this replica, the nitrogen adsorption properties, and his pore size distribution. The hydrostatic mechanical properties of this replica has exhibited a very higher bulk modulus compared to the faujasite and is really interesting for its very low density. It is presently considered as a possible gas storage device for methane and hydrogen.
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