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New nanosheet coating could replace
nonrecyclable metalized films in food
packaging

June 13 2019, by Bob Yirka
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High aspect ratio LDH nanosheets. a Schematic showing (I) calcination
(interlayer water and anions are removed by calcination) and (IT) reconstruction
process and the preferential growth inhibition in a high dielectric constant
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solution: thickness growth is much slower than the diameter growth, giving high
aspect ratio nanosheets. TEM image (b), AFM image (c) and height profiles (d)
of the LDH NS reconstructed in glycine solution. The inset in TEM image
represents the diameters measured by TEM. e Mean aspect ratio of the original
LDH, LDH NS and control LDH reconstructed in water (Water-LDH). Aspect
ratio was calculated by diameter divided by thickness of individual particles
from AFM measurements of samples at more than three different spots. Error
bar represents the standard deviation from more than 30 measurements. f
Estimation of crystallite sizes calculated from Scherrer equation (Eq. (2))
confirming the significant growth inhibition along the c-axis. The red box with
dotted line and the blue circle with dotted line represent the estimation of the
diameter growth and thickness growth with reaction time. Error bar represents
standard error in the curve fitting. g IR spectra: formation of hydrogen bonding
evidenced by a red shift of the asymmetric vibration of COO- group of glycine
and that part of the group is shifted to orthogonal position (v, (COO") = 1557
cm™) during reconstruction in glycine solution. The black lines are assigned to
the asymmetric vibration of COO- group and the red line is attributed to the
shift to orthogonal position of part of the group. Credit: Nature Communications

(2019). DOI: 10.1038/s41467-019-10362-2

A team of researchers at the University of Oxford, in the U.K., has
developed a new type of nanosheet coating for food packaging that could
replace the metalized films currently in use. In their paper published in
the journal Nature Communications, the group describes their process
and hopes that their product might make a whole class of food packing
more recyclable.

The shiny silver coating often used to keep packaged foods fresh is most
often seen on the insides of bags of potato chips and candy bars. What
many people may not realize is that the familiar silver coating makes
such packaging very difficult to recycle because the metal film must be
removed from the plastic, which means most of it winds up in a landfill.
In this new effort, the researchers have come up with a replacement for
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the metalized films that are fully and easily recyclable.

The new film was made using an inexpensive process that produces thin
films made from water and amino acids. More specifically, they were
made by first creating a nanosheet of non-toxic synthetic clays. The
nanosheet was then stabilized using amino acids. The resultant films are
transparent, and most importantly, do not allow gases or water vapor to
pass through. In practice, the films would be applied to a plastic, such as
those already used in packaging, such as polyethylene terephthalate—the
same kind of plastic also used in water bottles. The researchers have
already tested the film by exposing it to several gases currently in use in
food packing and found it to be approximately 50 percent less
permeable. They also put it through physical abuse tests to make sure it
could stand up to the processes that packaged foods must endure. They
report that it withstood such abuse as well as the metalized films
currently in use.

The researchers note that because the films are synthetic, their final
makeup is in the control of companies that use it as a packing
replacement. But they also acknowledge much more testing will need to
be done with the films before companies would be willing to switch over
to using it instead of the more familiar metalized films.

More information: Jingfang Yu et al. High gas barrier coating using

non-toxic nanosheet dispersions for flexible food packaging film, Nature
Communications (2019). DOI: 10.1038/s41467-019-10362-2
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