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John Clarke M1EJG StARS
[01562] 700513 c/o The Mill House

21 Mill Lane
Or by Email to:- Blakedown
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http://g6oi.ross-lewis.co.uk/index.html

StARS Facebook Page:-
https://www.facebook.com/groups/stourbridge.ars/

Forthcoming Meetings

January 7th 2019 On Air. Informal. Digi Modes Group.

January 14th 2019 On Air. Informal. Digi Modes Group.

January 21st 2019 Main Meeting – Subject tba.

January 28th 2019 On Air. Informal. Digi Modes Group.

February 4th 2019 On Air. Informal. Digi Modes Group. 

February 11th 2019 On Air. Informal. Digi Modes Group.

February 18th 2019 Main Meeting – Constructors' Competition

February 25th 2019 On Air. Informal. Digi Modes Group.

March 4th 2019 On Air. Informal. Digi Modes Group.

March 11th 2019 On Air. Informal. Digi Modes Group.

March 18th 2019 Annual General Meeting

March 25th 2019 On Air. Informal. Digi Modes Group.

April 1st 2019 On Air. Informal. Digi Modes Group + Committee Meeting?

April 8th 2019 On Air. Informal. Digi Modes Group.
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Editor's Comment

Firstly, may I wish you all a Happy New Year and hope
that you enjoyed your Christmastime. You can see, from
the photo, that I appeared to have enjoyed myself!!!

As usual,  it  was very quiet  here in the Editor's office
with nothing being received for inclusion in these pages,
except for a regular communication from Jim G4WAO,
for which I am always grateful.

This month's feature was sent to me, a short while ago,
by Geoff GØKVK. It is from his original notes when he
was beginning his electronics career and learning how to solder. I'm sure we could all re-
learn something which we may have forgotten.
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Spray-on antennas unlock communication of the future

Hear the word “antenna” and you might think about rabbit
ears on the top of an old TV or the wire that picks up radio
signals for a car. But an antenna can be much smaller –
even invisible. No matter its shape or size, an antenna is
crucial  for  communication,  transmitting  and  receiving
radio  signals  between  devices.  As  portable  electronics
become increasingly common, antennas must, too. 

Wearable  monitors,  flexible  smart  clothes,  industrial
sensors and medical sensors will be much more effective
if  their  antennas  are  lightweight  and  flexible  –  and
possibly even transparent. We and our collaborators have developed a type of material
that  offers  many  more  options  for  connecting  antennas  to  devices  –  including  spray-
painting them on walls or clothes. 

Our materials science lab focuses on nanomaterials, which are more than 100,000 times
thinner   than a human hair. In 2011, researchers in the Drexel University Materials Science
and Engineering Department developed a way to combine metals with carbon or nitrogen
atoms to create a material that’s a few atoms thick, very strong and good at conducting
electricity. We call  these materials Mxenes   (pronounced “maksens”), and we can make
them with different metals – including titanium, molybdenum, vanadium and niobium. 

Our     most     recent   work has identified that mixing MXenes with water lets us spray antennas
on any surface, including a brick wall or a glass window – and even use an inkjet to print
an antenna on paper.  This creates new opportunities for  smaller,  lighter,  more flexible
antennas to accompany devices that are also being made from more varied and versatile
materials. 

Antennas aren’t quite everywhere – yet
Smart  watches  and  electronic  car  key  fobs  might  seem
advanced,  but  researchers  are  working  on  many  more
options,  including  hospital  gowns  that  can  sense  patients’
heart and breathing rates, and  stitches that monitor healing
after surgery. They’ll need antennas too – which are sterile,
flexible, strong and even machine-washable.

Another type of antenna is making its way into the world, too.
Many  credit  and  debit  cards,  as  well  as  U.S.  passports,
contain what are called RFID tags, tiny electronic chips that
carry identifying information and transmit them to sensors that
validate transactions or certify the identity of the document’s
carrier.

RFID tags are even more commonly used in industry, tracking
components  in  manufacturing  processes,  individual  boxes
and  containers  in  large  shipments  and  even  controlling
workers’ access   to specific areas of an office or factory. 
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A wide range of uses
Since Drexel’s 2011 discovery of MXenes, researchers around the world have been testing
out how they work in a variety of  tasks.  Some early successes have included  energy
storage devices, electromagnetic interference shielding, water filtration, chemical sensing,
structural reinforcement, cancer treatment   and gas separation. 

All  of  these  approaches  take  advantage  of  the  physical  and  electrical  properties  of
MXenes:  They’re  transparent  to  light,  electronically  conductive,  chemically  stable  and
strong. 

See the associated video here: https://youtu.be/q41ajeI5qQw

Simple spraying
We have been exploring how to use another physical attribute MXenes have: They love
water. When we mix sheets of two-dimensional titanium carbide MXene with water, we get
a stable water-based ink. We can spray or print that ink on any surface, and when the
water evaporates, what’s left behind is layers of MXene – an MXene antenna.

When we do this with a titanium carbide MXene, the resulting antenna is very good at
transmitting and directing radio waves, even when it’s applied in a very thin layer. Our
initial testing suggests it can perform as well as more commonly used antennas made of
gold, silver, copper or aluminum. And because it’s so much thinner, an MXene antenna
can be effective in spaces too small for other antenna materials – even as small as one-
thousandth the thickness of a sheet of paper.

See the next associated video here: https://youtu.be/-sAyDJeuVBE

Comparing to other antennas
When we made MXene antennas slightly thicker – more like one-tenth the thickness of a
piece of paper – it could still outperform antennas made of other high-tech nanomaterial-
based antennas, including carbon nanotubes, graphene   and nano-silver ink.

In addition, the MXene antennas were far easier to make. Other nanomaterials fabrication
processes require mixing the electronically capable ingredients with other materials to help
them  stick  to  each  other,  and  heating  them  all  together  to  strengthen  their
interconnections.  Our  MXene antennas  are  made in  two steps:  Mix  the  MXenes  with
water, and spray it on with an airbrush.

This means antennas could be airbrush-sprayed almost anywhere, by almost anyone, for
nearly any purpose. This new material type opens a wide range of new possibilities for
electronic devices that can be anywhere and still communicate effectively.
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