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. Mowy, the only reason why the candle does not burn all down the side of the

Widﬁ is, that the melted taHov\: extinguishe§ the flame. You know that a
candle, if turned upside down, 20 as to allow the fuel to run upon the wick,
will be put out. The reason is, that the flame has not had time to make the

fuel hot enough 1o burn, as it does above, where it is carried in emall w

quantitie§ into the wick, and has all the effect of the heat exercised upon .

There is another condition which you must learn as regards the candle,
without which you would not be able fully 1o understand the philosophy of
it, and that is the vaporous condition of the fuel. In arder thaE you may

I undergtand that, let me shew you a very pretty, but very common-place s

| experiment. If you blow a candle out cleverly, you will see the vapour rise

[] vaporous
b ED

[] In order that 3
P-TBENT
[1smell ;
P ~DCHNERS

244 HREE

! from it, You have, I know, often SmelE the vapour of a blown-out candle—

and a very bad smell it is; but if you blow it aut cleverly, you will be able to
see pretty well the vapour into which this solid matter is transformed.

10

15

20

r— Question

AFig.2 diamonds

AFig.1

candle

[will blow out one of these candles in such a way as notto disturt; the air
around it, by the continuing action of my breath; and now, if [ hold a lighted

tapey two or three inches from the wick, you will observe a train of fire :

going through the air till it reaches the candle. lam obliged to bhe quick and
ready, because, if [ allow the vapour time to cool, it becomes condenged
into a liquid or solid, or the stream of combusﬂbhé matter gets disturbed.

Mow, as to the shape or form of the flame. [t concerns us much to know
about the condition which the matter of the candle finally assumes at the
top of the wick—where you have such beauty and brightness as nothing
bu} combustion or flame can produce,

You have the glmeriﬂ% beauty of gold and silver, and the still higher lustre
of jewels, like the ruby and diamond; but none of thesze rival the brilliancy
and beauty of flame. What diamond can shine like flame? It owes its
lugtre at nighttime 1o the very flame shining upon it. The flame shines in
darkness, but the Tlight which the diamond has is as nothing until the flame
shine upon it, when it is brilliant again. The candle alone shines by itself,
and for itself, or for those who have arranged the materials,
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The Nobel Prize in Chemistry 2019 reward§ the development of the lithium-
ion battery. This lightweight, rechargeable and powerful battery is now used
in everything from mobile phones to laptops and electric vehicles. It can also
store significant amounts of energy from solar and wind power, making
possible a fossil fuel-free society:.

Lithium-ion batteries are used globally to power the portable electronics that
we use to communicate, work, study, listen to music and search for
knowledge. Lithium-ion batteries have also enabled the development of long-
range electric cars and the storage of energy from renewable sources, such

| as solar and wind power.

The foundation of the lithium-icn battery was laid during the oil crisi§ in

' the 1970s. Stanley Whittingham worked on developing methods that

could lead to fossil fuel-free energy technologies. He started to research
superconductors and discovered an extremely energy-rich material, which
he used to create an inncvative cathodg in a lithium battery. This was made
from titanium disulphidg which, at a molecular level, has spaces that can
house— intercalatg—lithium ions.
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AFig2 solar power

AFig.1 amobile phone and laptop

The battery's anodg was partially made from metallic lithium, which has a
strong dnve te release electrens. This resulted in a battery that Iiterall\{ had
great potentiaJ, just over two volts. However, metallic lithium is reactivg and
the battery was too explosive to be viablg.

Jehn Goodenough predicted that the cathede would have even greater
potential if it was made using a metal oxide instead of a metal sulphide.
After a systematic search, in 1980 he demoenstrated that cobalt oxide with
intercalated lithium ions can produce as much as four volts. This was an
important breakthrougb and would lead to much more powerful batteries.

With Goodenough's cathode as a basis, Akira Yoshino created the first
commercially viable lithium-ion battery in 1985. Rather than using reactive
lithium in thé anode, he used petroleum coke, a carbon material that, like
the cathode's cobalt oxide, can intercalate lithium ions.

The result was a lightweight, hardwearing battery that could be charged
hundreds of times before its performance’deterioratecbi. The advantage of
lithium-ion batteries is that they are not based upon chemical reactions that
break dowrﬂ the electrodes, but upon lithium ions flowing back and forth
between the anode and cathode.

Lithium-ion batteries have revolutionised our lives since they first entered
the market in 1991. They have laid the foundation of a wireless, fossil fuel-
free society, and are of the greatest benefit to humankind.

© The Royval Swedish Academy of Sciences https://www.nobelprize.org/
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