Anti-static products

Static electricity can be brilliantly I:
photocopiers and laser printers wi ‘t work '
ithout it. But think about lightning ¥ @ moment | e
. 4
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d you'll see it can also be pretty frightening.
ough static isn't harmful by itself, when large
ounts of it build up and suddenly discharge
you can get dramatic and dangerous sparks (it
takes about 3000 volts to make a spark just Imm
Iong)'l' Set off a spark where there's something
flammable (such as gasoline fumes) and, before
you know it, you've got yourself a fireball and an - .
explosion. You don't need lightning-sized e '_-f;'-'“’?f-'%’;
amounts of static to cause problems: even atingy = = s
spark can be problematic in some situati If static has built up on b
walking on a rug, and you start handling ate electronic compo den
discharge of current from your body can ough to cause some very e ive damage.
's where ﬁiatlc products can hel et's take a closer look at ho tM work!
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: This al re was aused when a spark |gn|teihe gasoline fumes from a fubl
truc Photo 0} Adrlan Cadiz courtesy-of US Air Force. ‘*

ere does stati ,com!from and*wh(!:re dges itbo?
i

If you've rapd-our mail . electr|C| youl ow t at staticiglegtricity is (as the name
suggests) a kind of e [ that stays inone pl ceult's ghe opposite of current
electricity (also calle |ch is electrl t maoves fr'om.one place to

another, along a ni i ¥
b fin | : 1
Static generally builds up Whii Hlsmators (materials that don't conduct electricilz{‘very well,

like plastics, rubber, and so sulated conductors are rubbet such as whén you rub a
balloon repeatedly on your cl u'll sometimes see this referred to as the triboelectric
effect—from the Greek word trlbo m aning rubhmg—though that fancy expressmn doesn't
really add much to our understanding. &
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Photo: Unfortunately, static electricity isn't always as
entertaining as this. Phota#courgesy bf Sandia National
Laboratories/US Department ofEnergy. i

Static electricity can be really useful and we harness it in
all kinds of practical ways. When you take a flashphoto
with your camera, for example, you have to wait a few
seconds for static electricity to build up in a capacitor (an
electricity sL.rage deV|ce) Once the capacitor in your
camera is fully ch lightjgomes on, and when you
press the shutter button the capacitor discharges rapidly
through a powerful xenon bulb, creating a brief flaih of
light and often a surprisingly loud crack, like a min®bolt of lightning. What's happening here? &
To get rid of static electricity, we hav?ijo turn it into current electricity by creating a circuit.
That's what happens in lightning: so a@lectric charge builds up in a cloud that the air
between it and the ground no longer acts as an insulator. Effectively, the air suddenly turns
into a giant circuit that becomes visible—as a lightning strike—as the electricity flows down it

to Earth.
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To stop static, you have to ensure tricity never has a chance to build up. In other words,
you have to make sure there's an tric circuit of some kind to carry any electric charge
rmlessly away. Anti-static produc® do this in all kinds of different ways, sometimes
sical and iometimes chemical.

ysical methods

You've probably seen cars driving along with little black stri ngling down from the back
touching the road. A car's metal body, riding on rubber tyre Ids up a static charge as it
drives down the road with air rubbing past it. The theory is t trips like this pr t static
electricity from building up on the car body, reducing radio int€rference, electric gks
when you open the doors, and car sickness. Do these things work? | have no id€a~To do
anything useful, they must be connected to the metal car body touching the ground,
completing an electric circuit between th and if they're dangli (as many of
them are) they're a waste of time.
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. ‘ i = @ Photo'(left) An anti-statiggear strip. Look €fosely and yqu'll
see a zig-zag of copper Wire running across the surface.
This is what carries the sta? electricity to the ground.

In mth the same way, if ydu're soldering semsitive

electronic components into a circuitgyou can wear an
electrically condugtilg wrist-strap to*carry any static SECHY
\ to Earth. Facto:‘and work places ften use anti-static
flooring (rubber @¥ats or carpeté) io ve the need for
everyone to wear str qy look just like ngrmal floor
g.s, but they' re with aigoed proportion of
cally conductlng on fipers dottediamong the

ordifaryfrubber or nylort synthetlc plastl(ﬁ bers
-

Photo (right): Handling electgonic components with
an anti-static wrist strap. A wire runs from the strap

to ground (Earth). Left: V@Iexﬁ a plastic deaner
and polish with anti-static propétties.

Chemical methods ,

These are physical solutions to the

roblems caused by static electricity,
iut thgge are chemical solutions too.

nti-stettic spfay colitings typically
consist of a conducting polymer (plastic) and a solvent made from deionized
water and alcohol. When the solvent dvaporates, it leaves behind an invisibly
thin conducting "skin" on jiue surface of the object that prevents static build-up.

 Some washing detergentS¥also have additives to reduce static crackling in

synthetic fibers (used in €lothe® made from materials such as polyester). They
work by allowing the fibers to retain a little moisture, which makes them more
electrically conducting and reduces the chances of static building up. Very
simple—and very effective! i




