TR 2007 Young Innovator

Javier Garcia-Martinez, 34
University of Alicante (Spain)
New zeolites for cracking petroleum

Problem: Turning crude oil into gasoline involves a
process known as catalytic cracking, which splits
large hydrocarbon molecules into simpler fragments.
Refineries traditionally use synthetic porous matenals
called zeolites as catalysts for these reactions.

The standard zeolite has pores less than one
nanometer across, so the largest hydrocarbon
molecules can't fit inside them and undergo the
reactions that break the bonds between atoms.
Increasing the pore size of the zeolites would allow a
larger fraction of crude oil to be converted into
useful products. Companies have spent three
decades and millions of dollars trying to increase pore
size, without much success.
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Solution: Javier Garcia-Martinez, leader of the Molecular Nanotechnology Lab at the
University of Alicante in Spain, has developed a way to increase pore size to between two
and ten nanometers, the ideal range for producing gasoline. He mixes zeolites with an
alkaline solution. A soaplike surfactant is added to the solution and forms small structures
that the zeolites reconstruct themselves around. The surfactant is then burned off.

Choosing surfactants of different molecular sizes allows Garcia-Martinez to tune the pore
size, so he can optimize the zeolites for other purposes, such as chemical synthesis or
water treatment. He cofounded a company, Rive Technology, that is now working to
commercialize the technology and test it in a working refinery.
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Javier Garcia-Martinez developed a way to introduce nanopores of specific sizes into
zeolites, the catalysts used to refine crude oil into gasoline. The nanopores greatly boost
the efficiency of the refining process. These images are transmission electron
micrographs of zeolites before (left) and after (right) nanopore incorporation. The top row
shows the original micrographs, and the bottom row shows the same images enhanced
with false color to better lustrate the changes in the

material.
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