
































Jet airplanes carry thousands of

litres of fuel, which in the event

of a crash, increases the severity of

an explosion upon impact. While

trying to solve this problem, researchers at Caltech

and JPL have discovered a polymeric fuel additive. This

reduces the intensity of post impact explosions thatreduces the intensity of post impact explosions that

occur during accidents. Moreover, preliminary results

show that this benefit is provided without adversely

affecting the fuel performance.

To generate the required thrust to push the plane

forward, Jet engines compress air and combine it with a

fine spray of jet fuel. Ignition of the mixture of air and

jet fuel by an electric spark triggers a controlledjet fuel by an electric spark triggers a controlled

explosion. Thousands of these tiny explosions power up

the aircrafts. On the downside, the process that

distributes the spray of fuel for ignition--known as

misting-- disperses the fuel rapidly, which results in the

possibility of fire on impact..

The molecule, created in the laboratory of Julia

Kornfield (BS '83), professor of chemical engineering, is aKornfield (BS '83), professor of chemical engineering, is a

type of polymer--a long molecule made up of many

  repeating subunits--capped at each end by units that act
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Also, the power and efficiency of

engines that use fuel with the

additive remain unaltered with

the tested diesel engines.

These molecules stay coiled up in

a compact conformation till the

impact occurs, during whichimpact occurs, during which

there is a sudden elongation of

the fluid. The polymer molecules then stretch out and

resist further elongation. This stretching inhibits the

breakup of droplets under impact conditions--thus

reducing the size of explosions--as well as to reduce

turbulence in pipelines.

The idea of megasupramolecules grew out of ultraThe idea of megasupramolecules grew out of ultra

long polymers. In 2002, Virendra Sarohia (PhD '75) at

JPL wanted to revive the research on mist control in

hopes of preventing another attack like that of 9-11.

He reached out to Prof. Kornfield and convinced her

  to design a new polymer for mist control of jet fuel

The first breakthrough came in 2006 with the

theoretical prediction of megasupramolecules bytheoretical prediction of megasupramolecules by

Ameri David (PhD '08) who designed individual chains

that were small enough to eliminate prior problems

and associated into megasupramolecules, even at low

concentrations. With the help of a catalyst developed
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The Researchers at the University of California, Riverside Bourns

College of Engineering have created a new type of lithium-ion battery

anode using portabella mushrooms. This new type of lithium-ion

battery anode is inexpensive, environmentally friendly and easy to

produce. Whereas The current industry standard for rechargeable

lithium-ion battery anodes is synthetic graphite, which comes  with

heavy baggage of a high cost of manufacturing because it involvesheavy baggage of a high cost of manufacturing because it involves

tedious purification and preparation processes. These processes have

proved to be harmful to the environment.

Can PORTABELLA MUSHROOMS stop cell
phone BATTERIES from degrading over

time?
We live in a world of multi-media phones and cell phones have

become a very crucial part of our daily lives. One of the major

problems with these smart phones is that their daily battery

life is very low and the batteries on which they run get degraded

over the time of rigorous usage. And today from a milk-man to

the CEO of a multi-national company everyone owns a smart

phone and it has become a necessity and hence batteryphone and it has become a necessity and hence battery

  degradation has become a critical issue these days.

Research to solve this issue is being carried out and fortunately

the Researchers at the University of California, Riverside Bourns

College of Engineering have achieved a significant solution to this

problem, at least they think so.
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The need for batteries needed in electric vehicles and electronics is
increasing day by day and therefore a cheaper and sustainable

source to replace graphite is needed. Recently a new method, to use
biomass as a replacement for graphite, has caught the eye of
researchers. Biomass is biological material from living or recently

living organisms. This technique has advantages over graphite usage
such as  its high carbon content, low cost and environmentalsuch as  its high carbon content, low cost and environmental

friendliness.
The engineers at the UC Riverside were attracted to the idea of using
mushrooms as a form of biomass because past research has

established that mushrooms are highly porous , implying that they
have a lot of small spaces for liquid or air to pass through. The reason
why Porosity is important for batteries is that it  creates more space
for the storage and transfer of energy, a critical component tofor the storage and transfer of energy, a critical component to
improving battery performance. Also the high potassium salt

concentration in mushrooms increases the electrolyte-active material
over time by activating more pores, and thereby gradually increasing
  its capacity. A conventional anode allows lithium to fully access most
of the material during the first few cycles and the capacity of such an
anode fades and electrode damage occurs from the point on. The
mushroom carbon anode technology could, with optimization, replacemushroom carbon anode technology could, with optimization, replace
  graphite anodes. Also it provides a binder-less and current-collector

free approach to anode fabrication.
"With battery materials like this, future cell phones may see an

increase in run time after many uses, rather than a decrease, due to
  apparent activation of blind pores within the carbon architectures as
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the cell charges and discharges over time," said Brennan Campbell, a
graduate student in the Materials Science and Engineering program

at UC Riverside.
The research findings were outlined in a paper, "Bio-Derived,

Binder-less, Hierarchically Porous Carbon Anodes for Li-ion Batteries,"
published in the journal Scientific Reports. It was authored by Cengiz
Ozkan and Mihri Ozkan, both professors in the Bourns College ofOzkan and Mihri Ozkan, both professors in the Bourns College of

Engineering, and three of their current or former graduate students:
Campbell, Robert Ionescu and Zachary Favors.

"Nanocarbon architectures derived from biological materials such as
mushrooms can be considered a green and sustainable alternative
to graphite-based anodes," said Cengiz Ozkan, a professor of
mechanical engineering and materials science and engineering.
The nano-ribbon-like architectures transform upon heat treatmentThe nano-ribbon-like architectures transform upon heat treatment
into an interconnected porous network architecture. This is an
important phenomenon for battery electrodes because such

architectures possess a very large surface area for the storage of
energy which improves the net battery performance.

"One of the problems with conventional carbons, such as graphite,
is that they are typically prepared with chemicals such as acids and
activated by bases that are not environmentally friendly," said Mihri
Ozkan, a professor of electrical and computer engineering. Therefore,
the UC Riverside team mainly focuses on naturally-derived carbons,
such as the skin of the caps of portabella mushrooms, for making
batteries.batteries.
  It is expected that nearly 900,000 tons of natural raw graphite would
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be needed for anode fabrication for nearly six million electric vehicle

forecast to be built by 2020. This requires that the graphite be

treated with harsh chemicals, including hydrofluoric and sulphuric

acids. These kind of processes are likely to create large quantities of

hazardous waste and would prove to be harmful to the environment.

As per the European Union this process will be unsustainable in the

future.future.
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