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Abstract: 1 )
- An article published in Physical Review and conducted by researchers at the universities of Granada and Barcelona might lead to a
revolutionary change in w ater desalination and filtration methods.

- Liquid w ater exhibits a range of unusual properties that other chemical compounds do not have: up to 65 abnormalities. Nanochannels are marketing & news
extremely tiny ducts 1-100 nmin diameter. i NEHNOLTRT
A study describes liquid water diffusion at molecular level

Spain | Posted on February 24th, 2012 thsbfﬁa!ﬁﬁﬁlmﬂmﬂ

Researchers at the universities of Granada and Barcelona have described for the first time the diffusion of liquid water through
nanochannels in molecular terms; nanochannels are extremely tiny channels with a diameter of 1-100 nanometers that scientists use to
study the behavior of molecules (nm. a unit of length in the metric system equal to one billionth of a meter that is used in the field of 0
nanotechnology). /0
This study might have an important impact on w ater desalinization and filtration methods. Tw o articles published in Science state that the

introduction of graphene membranes and carbon nanolayers will revolutionize w ater desalinization and filtration processes, as water

diffuses rapidly through these materials w hen their pores are Inmin diameter.

Liquid water exhibits a range of unusual properties that other chemical compounds do not have: up to 65 abnormalities. Some of these Engage. Learn
abnormalities have been know n for 300 years, as the fact that w ater expands below 4°C. - )
y p Make a difference.

Many of the abnormalities found in w ater have a dynamic nature -e.g. water molecules move faster as density increases-, as a result of
the properties of the hydrogen bond netw orks that form betw een w ater molecules; hydrogen bonds lead to the formation of tetrahedral
structures w herein a central atomis located at the center with four molecules located at the corners. How ever, this geometrical structure
changes with pressure and temperature and, until now, changes in the molecular structure and properties of liquid water had not been
described.

Understanding

International Plastics A Mystery to Solve

News for Asia Mystery Nano.cem
Particularly confusing are the results on the diffusion of water confined between two hydrophobic plates. Neither experiments nor
computer-based models have clarified w hether confinement increases or reduces the mobility of w ater molecules. How ever, it seems that

the mobility of w ater molecules relies on ducts having a diameter above or below 1nm.

In a study published in the prestigious journal Physical Review, professors Francisco de los Santos Fernandez (University of Granada)

and Rianrarln Cranvaca /1 nivarcihs af Rarcalana) dacrrihad tha hahavinr af watar ranfinad haha aan hnn hudranhnhic nlatac  In thair
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study, Franzese and Fernandez used models to demonstrate that the diffusion of nanoconfined w ater is unusually fast, as a result of the
competition between the formation and breaking of hydrogen bonds, and the free volume available for cooperative molecule
rearrangement.

In nanochannels above 1 nmin diameter, macroscopic diffusion of water only occurs if there is a cooperative rearrangement of molecules,
w hich leads to HB breaking within a cooperative region of 1nmin size. On the other hand, diffusion increases in nanochannels below 1
nm, as fewer HBs need to be broken. Thus, this study proves that the interplay between hydrogen bond breaking and cooperative
rearranging w ithin regions of 1-nm determine the macroscopic properties of w ater.

#HHt
For more information, please click here
Contacts:
Francisco de los Santos Fernandez
Department of Electromagnetism and Matter Physics
University of Granada

Telf.:+34 958 244 014
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