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Billions of 'nanoreactors' inform materials design
By Anne Ju

Imagine building a chemical

 reactor small enough to study

 nanoparticles a billionth of a

 meter across. A billion times

 smaller than a raindrop is the

 volume of an E. coli cell. And

 another million times smaller

 would be a reactor small enough

 to study isolated nanoparticles.

 Add to that the challenge of

 making not just one of these tiny

 reactors, but billions of them, all

 identical in size and shape.

 Researchers at Cornell have done just that.

A team led by Tobias Hanrath, associate professor of chemical and biomolecular engineering, has demonstrated

 controlled fusion of semiconductor quantum dots within a nanoreactor cage of rusty particles.

The team arranged six lead selenide crystals within a framework of iron oxide (rust) spheres. They studied how the

 quantum dots within the nanoscale “rusty cage” interact, using X-rays at the Cornell High Energy Synchrotron Source

 (CHESS). These experiments allowed them to pinpoint specific interactions between particles in the box and thus pave

 the way for making novel materials with properties by design. The results, which could be applied to other materials,

 were published in Scientific Reports, Oct. 23.

They used CHESS to perform X-ray scattering on repeating units of these rusty boxes as they heated them up,

 watching what happens to the lead selenide in the center. With the scattering data acting like a high-definition movie,

 they could identify different stages of fusion of the lead selenide hexamers. This could lead to insight into getting

 specific functionalities out of these little-understood nanomaterials. Too much heat made the lead crystals sinter and

 fuse; not enough heat didn’t pull them close enough together to interact.

Graduate student Ben Treml led the experiments; he synthesized the particles and assembled them into superlattices

 (lattices of nanocrystals, rather than atoms). The samples were studied at the D1 beam line of CHESS with co-author

 Detlef Smilgies, staff scientist, who helped Treml refine the experiments.

The results were verified with theoretical modeling by co-authors Paulette Clancy, professor of chemical and

 biomolecular engineering, and postdoctoral associate Binit Lukose.

The paper, “Connecting the Particles in the Box – Controlled Fusion of Hexamer Nanocrystal Clusters within an AB6

 Binary Nanocrystal Superlattice,” was supported by the National Science Foundation.

EDITOR'S
 PICKS

MOST
 EMAILED

MOST
 READ

TRENDING

Some plants diversify with help
 from insect friends

Strogatz helps students find the
 magic in math

Iceland President Olafur Grimsson
 to visit Nov. 20-22

New protocols aim to ensure
 diverse hiring pool for faculty

RELATED INFORMATION

Scientific Reports

CHESS newsletter

SHARE

 Printer-friendly version

 Send by email

 Facebook

 LinkedIn

 Reddit

 StumbleUpon

 Twitter

4

STORY CONTACTS

Cornell Chronicle
Anne Ju
607- 255-9735
amj8@cornell.edu

Media Contact
Syl Kacapyr
607-255-7701
vpk6@cornell.edu

  Bookmark 

http://www.cornell.edu/
http://news.cornell.edu/
http://news.cornell.edu/
http://news.cornell.edu/bookmarks
http://news.cornell.edu/bookmarks
http://news.cornell.edu/stories/science-tech-medicine
http://news.cornell.edu/stories/science-tech-medicine
http://news.cornell.edu/stories/arts-humanities
http://news.cornell.edu/stories/arts-humanities
http://news.cornell.edu/stories/business-law-society
http://news.cornell.edu/stories/business-law-society
http://news.cornell.edu/stories/campus-life
http://news.cornell.edu/stories/campus-life
http://news.cornell.edu/stories/global-outreach
http://news.cornell.edu/stories/global-outreach
http://news.cornell.edu/archive
http://www.cornell.edu/search/
http://www.cornell.edu/search/
mailto:amj8@cornell.edu
http://news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design?qt-what_s_hot=0#qt-what_s_hot
http://news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design?qt-what_s_hot=0#qt-what_s_hot
http://news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design?qt-what_s_hot=1#qt-what_s_hot
http://news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design?qt-what_s_hot=1#qt-what_s_hot
http://news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design?qt-what_s_hot=2#qt-what_s_hot
http://news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design?qt-what_s_hot=2#qt-what_s_hot
http://news.cornell.edu/stories/2014/11/some-plants-diversify-help-insect-friends
http://news.cornell.edu/stories/2014/11/some-plants-diversify-help-insect-friends
http://news.cornell.edu/stories/2014/11/strogatz-helps-students-find-magic-math
http://news.cornell.edu/stories/2014/11/strogatz-helps-students-find-magic-math
http://news.cornell.edu/stories/2014/11/iceland-president-olafur-grimsson-visit-nov-20-22
http://news.cornell.edu/stories/2014/11/iceland-president-olafur-grimsson-visit-nov-20-22
http://news.cornell.edu/stories/2014/11/new-protocols-aim-ensure-diverse-hiring-pool-faculty
http://news.cornell.edu/stories/2014/11/new-protocols-aim-ensure-diverse-hiring-pool-faculty
http://www.nature.com/srep/2014/141023/srep06731/full/srep06731.html
http://news.chess.cornell.edu/articles/2014/Smilgies_Clancy141025.html
http://news.cornell.edu/print/20936
http://news.cornell.edu/print/20936
http://news.cornell.edu/printmail/20936
http://news.cornell.edu/printmail/20936
http://www.facebook.com/sharer.php?u=http%3A//news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design&t=Billions%20of%20%27nanoreactors%27%20inform%20materials%20design
http://www.facebook.com/sharer.php?u=http%3A//news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design&t=Billions%20of%20%27nanoreactors%27%20inform%20materials%20design
http://www.linkedin.com/shareArticle?mini=true&url=http%3A//news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design&title=Billions%20of%20%27nanoreactors%27%20inform%20materials%20design&summary=Provided/Hanrath%20groupA%20schematic%20of%20lead%20selenide%20nanocrystals%20enclosed%20in%20iron%20oxide%20boxes.Imagine%20building%20a%20chemical%20reactor%20small%20enough%20to%20study%20nanoparticles%20a%20billionth%20of%20a%20meter%20across.%20A%20billion%20times%20smaller%20than%20a%20raindrop%20is%20the%20volume%20of%20an%20E.%20coli%20cell.&source=Cornell%20Chronicle
http://www.linkedin.com/shareArticle?mini=true&url=http%3A//news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design&title=Billions%20of%20%27nanoreactors%27%20inform%20materials%20design&summary=Provided/Hanrath%20groupA%20schematic%20of%20lead%20selenide%20nanocrystals%20enclosed%20in%20iron%20oxide%20boxes.Imagine%20building%20a%20chemical%20reactor%20small%20enough%20to%20study%20nanoparticles%20a%20billionth%20of%20a%20meter%20across.%20A%20billion%20times%20smaller%20than%20a%20raindrop%20is%20the%20volume%20of%20an%20E.%20coli%20cell.&source=Cornell%20Chronicle
http://reddit.com/submit?url=http%3A//news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design&title=Billions%20of%20%27nanoreactors%27%20inform%20materials%20design
http://reddit.com/submit?url=http%3A//news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design&title=Billions%20of%20%27nanoreactors%27%20inform%20materials%20design
http://www.stumbleupon.com/submit?url=http%3A//news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design&title=Billions%20of%20%27nanoreactors%27%20inform%20materials%20design
http://www.stumbleupon.com/submit?url=http%3A//news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design&title=Billions%20of%20%27nanoreactors%27%20inform%20materials%20design
http://twitter.com/share?url=http%3A//news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design&text=Billions%20of%20%27nanoreactors%27%20inform%20materials%20design
http://twitter.com/share?url=http%3A//news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design&text=Billions%20of%20%27nanoreactors%27%20inform%20materials%20design
mailto:amj8@cornell.edu
mailto:vpk6@cornell.edu
http://news.cornell.edu/flag/flag/bookmarks/20936?destination=node/20936&token=68622d2cf806f9ed43b9ff021de88458&has_js=1
http://news.cornell.edu/flag/flag/bookmarks/20936?destination=node/20936&token=68622d2cf806f9ed43b9ff021de88458&has_js=1
http://150.cornell.edu/?utm_source=sesqui-badge&utm_medium=sesqui-badge&utm_campaign=sesqui-badge


Billions of 'nanoreactors' inform materials design | Cornell Chronicle

http://news.cornell.edu/stories/2014/11/billions-nanoreactors-inform-materials-design[11/18/2014 4:18:06 PM]

About the Office Contact Us  Cornell Chronicle • 312 College Ave., Ithaca, NY 14850 • 607-255-4206
 ©2014

http://news.cornell.edu/about
http://news.cornell.edu/about
http://news.cornell.edu/content/contact-us
http://news.cornell.edu/content/contact-us
http://news.cornell.edu/about/copyright

	cornell.edu
	Billions of 'nanoreactors' inform materials design | Cornell Chronicle


	Zvcm0tbWF0ZXJpYWxzLWRlc2lnbgA=: 
	form1: 
	search_block_form: Search Chronicle
	submit: 




