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Rewritable material could help reduce paper
waste

November 2 2016
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This rewritable paper can be 'printed' on with a stencil and UV light; it erases
when exposed to oxygen in air or ozone. Credit: American Chemical Society

Even in today's digital age, the world still relies on paper and ink, most
of which ends up in landfills or recycling centers. To reduce this waste,
scientists have now developed a low-cost, environmentally friendly way
to create printed materials with rewritable paper. Their report on the
material, which is made out of tungsten oxide and a common polymer
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used in medicines and food, appears in the journal ACS Applied
Materials & Interfaces.

The U.S. has been working to reduce paper waste by increasing recycling
efforts for years. According to the Environmental Protection Agency,
more paper is now recovered for recycling than almost all other
materials combined. This saves energy, water, landfill space and
greenhouse gas emissions. But even more waste could be avoided if
consumers could reuse paper many times before recycling or trashing it.
So far, however, such products under development often are made with
toxic, expensive organic dyes. Ting Wang, Dairong Chen and colleagues
wanted to come up with a better solution.

The researchers created a film by mixing low-toxicity tungsten oxide
with polyvinyl pyrrolidone. To "print" on it, they exposed the material to
ultraviolet light for 30 seconds or more, and it changed from white to a
deep blue. To make pictures or words, a stencil can be used so that only
the exposed parts turn blue. To erase them, the material can simply sit in
ambient conditions for a day or two. To speed up the erasing, the
researchers added heat to make the color disappear in 30 minutes.
Alternatively, adding a small amount of polyacrylonitrile to the material
can make designs last for up to 10 days. Testing showed the material
could be printed on and erased 40 times before the quality started to
decline.

More information: Jing Wei et al. Electrospun Photochromic Hybrid
Membranes for Flexible Rewritable Media, ACS Applied Materials &
Interfaces (2016). DOI: 10.1021/acsami.6b10620

Abstract

Ink-free rewritable media has attracted great attention as a potential
alternative to current paper prints, owing to its benefits to reducing paper
production and consumption for environmental protection. It is desirable
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to develop rewritable media based on cheap, robust, and fast-response
photochromic systems. Herein, we report the design and fabrication of
flexible and photorewritable PVP/a-WQO3 hybrid membranes through
electrospinning, on which images with high resolution can be
photoprinted and heat-erased for over 40 cycles. The well conjugated
organic—inorganic hybrid structure endows a fast "electron—proton
double injection" from PVP to a-WO3 in the coloration process and
greatly improves the photochromic responses. The coloration times can
be as short as tens of seconds and the erasure times can be as long as 10
days in ambient conditions. As-formed photochromic membranes are
low-cost, environmental benign and easy for large-scale production,
indicate their great potential as flexible rewritable media for practical
usage.
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